Effect of Evaluative Conditioning on Implicit Attitudes and Consumption of Sugar-Sweetened Soft Drinks by Shaw, Jena A.
	  Running	  Head:	  	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	  	  
	  
	  
	  
	  
	  
	  
	  
	  
The	  Effect	  of	  Evaluative	  Conditioning	  on	  Implicit	  Attitudes	  and	  Consumption	  of	  
Sugar-­‐Sweetened	  Soft	  Drinks	  	  A	  Thesis	  Submitted	  to	  the	  Faculty	  of	  Drexel	  University	  	  by	  Jena	  A.	  Shaw	  in	  partial	  fulfillment	  of	  the	  requirements	  for	  the	  degree	  of	  Doctor	  of	  Philosophy	  May	  2015	  	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   ©	  Copyright	  2015	  	  Jena	  A.	  Shaw.	  	  All	  Rights	  Reserved
	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	   	   	   	  ii	  	  
Table	  of	  Contents	  
List	  of	  Tables	  ............................................................................................................................	  iv	  
List	  of	  Figures	  ............................................................................................................................	  v	  
Abstract	  .....................................................................................................................................	  vi	  
1.	  Background	  and	  Literature	  Review	  .............................................................................	  1	  
1.1	  The	  Dual	  Systems	  Model	  and	  Eating	  Behavior	  .................................................................	  3	  1.1.1	  Determining	  the	  Direction	  of	  Impulsive	  Responses:	  Implicit	  Attitudes	  .......................	  8	  
1.2	  The	  Impulsive	  System	  and	  Eating	  Behavior	  ...................................................................	  11	  
1.3	  Altering	  Implicit	  Eating	  Attitudes	  through	  Evaluative	  Conditioning	  ....................	  13	  1.3.1	  EC:	  	  Theoretical	  and	  Procedural	  Considerations	  .................................................................	  14	  1.3.2	  EC:	  	  Effectiveness	  for	  Attitude	  and	  Behavior	  Change	  ........................................................	  15	  1.3.3	  The	  Use	  of	  EC	  to	  Change	  Eating	  Behavior	  ...............................................................................	  21	  
2.	  The	  Current	  Study	  ............................................................................................................	  26	  
2.1	  Hypotheses	  ................................................................................................................................	  28	  2.1.1	  Primary	  ..................................................................................................................................................	  28	  2.1.2	  Secondary	  .............................................................................................................................................	  28	  2.1.3	  Exploratory	  ..........................................................................................................................................	  28	  
2.2	  Methods	  ......................................................................................................................................	  29	  2.2.1	  Participant	  Enrollment	  ...................................................................................................................	  29	  2.2.2	  Ethical	  Considerations	  ....................................................................................................................	  34	  2.2.3	  Procedure	  .............................................................................................................................................	  34	  Measures.	  .........................................................................................................................................................	  42	  
2.3	  Results	  .........................................................................................................................................	  48	  2.3.1	  Participants	  ..........................................................................................................................................	  48	  2.3.2	  Study	  Completion	  ..............................................................................................................................	  49	  
	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	   	   	   	  iii	  2.3.3	  Preliminary	  Analyses	  .......................................................................................................................	  50	  2.3.4	  Primary	  Hypotheses	  .........................................................................................................................	  56	  2.3.5	  Secondary	  Hypotheses	  ....................................................................................................................	  62	  2.3.6	  Exploratory	  Hypotheses	  .................................................................................................................	  66	  
2.4	  Discussion	  ..................................................................................................................................	  71	  2.4.1	  Effect	  of	  EC	  on	  Immediate	  Behavior	  in	  a	  Lab	  Task	  .............................................................	  73	  2.4.2	  Effect	  of	  EC	  on	  Real-­‐World	  Behavior	  Across	  a	  One-­‐Week	  Follow-­‐up	  Period	  ..........	  76	  2.4.3	  Effect	  of	  EC	  on	  Implicit	  Attitudes	  ................................................................................................	  80	  2.4.4	  Overall	  Conclusions	  ..........................................................................................................................	  89	  
List	  of	  References	  ..................................................................................................................	  94	  
Appendix	  A:	  Measures	  ......................................................................................................	  104	  
Vita	  ..........................................................................................................................................	  122	  	  
	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	   	   	   	  iv	  
	  
List	  of	  Tables	  1.	  	  Summary	  of	  descriptive	  statistics	  of	  baseline	  variables	  and	  baseline	  comparisons	  between	  study	  conditions	  ...................................................................................................................	  52	  2.	  	  Intercorrelations	  between	  implicit	  attitudes,	  explicit	  attitudes,	  and	  average	  pre-­‐intervention	  consumption	  ..................................................................................................................	  56	  3.	  	  Change	  in	  implicit	  attitudes	  across	  treatment	  by	  condition	  ..........................................	  57	  4.	  	  Total	  beverage	  consumption	  during	  the	  taste	  test	  by	  condition	  .................................	  57	  5.	  	  Bootstrapped	  indirect	  effects	  of	  change	  in	  implicit	  attitudes	  on	  behavioral	  measures.	  ...................................................................................................................................................	  64	  6.	  	  Prediction	  of	  post-­‐intervention	  soda	  consumption	  by	  post-­‐intervention	  implicit	  and	  explicit	  attitude	  measures	  ..........................................................................................................	  66	  	  
	  Running	  Head:	  	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	  	   v	  
List	  of	  Figures	  1.	  	  Average	  consumption	  of	  all	  regular	  soda	  per	  prompt	  by	  condition	  during	  the	  pre-­‐	  and	  post-­‐intervention	  periods.	  .........................................................................................................	  60	  2.	  	  Average	  consumption	  of	  all	  regular	  soda	  per	  prompt	  by	  condition	  at	  pre-­‐intervention	  and	  daily	  averages	  during	  the	  post-­‐intervention	  period.	  ..........................	  60	  3.	  	  Effect	  of	  EC	  on	  negative	  implicit	  attitudes	  depends	  on	  pre-­‐intervention	  level	  of	  negative	  attitudes	  ...................................................................................................................................	  63	  4.	  	  Self-­‐control	  moderates	  the	  effect	  of	  EC	  on	  consumption	  of	  targeted	  soda	  during	  taste	  test	  .....................................................................................................................................................	  71	  
	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	   	   	   	   	   	  	   vi	  
Abstract	  The	  Effect	  of	  Evaluative	  Conditioning	  on	  Implicit	  Attitudes	  and	  Consumption	  of	  Sugar-­‐Sweetened	  Soft	  Drinks	  Jena	  A.	  Shaw	  Evan	  Forman,	  PhD	  	  	  	  	  
Background:	  Evaluative	  Conditioning	  (EC)	  has	  been	  used	  to	  alter	  implicit	  attitudes	  by	  pairing	  a	  target	  stimulus	  with	  positive	  or	  negative	  stimuli.	  Altering	  implicit	  attitudes	  towards	  hedonic,	  high-­‐energy	  foods	  might	  be	  a	  means	  of	  reducing	  caloric	  intake.	  
Methods:	  The	  present	  study	  examined	  the	  effect	  of	  a	  picture-­‐picture	  EC	  procedure	  on	  soda	  outcomes,	  including	  positive	  and	  negative	  implicit	  attitudes,	  consumption	  during	  a	  taste	  test,	  and	  real-­‐world	  consumption	  during	  the	  week	  after	  the	  intervention.	  In	  the	  EC	  condition	  (n	  =	  43),	  soda	  was	  paired	  with	  disgust	  and	  water	  was	  paired	  with	  pleasant	  stimuli,	  while	  in	  the	  control	  condition	  (n	  =	  41),	  the	  same	  images	  were	  viewed	  without	  pairing.	  	  
Results:	  Results	  generally	  favored	  the	  potential	  for	  EC	  to	  impact	  soda	  drinking,	  and	  during	  the	  one-­‐week	  follow-­‐up	  period,	  there	  was	  a	  trend	  towards	  the	  EC	  group	  showing	  a	  larger	  reduction	  in	  real-­‐world	  soda	  consumption.	  However,	  analyses	  also	  revealed	  several	  unexpected	  patterns:	  the	  effect	  of	  EC	  on	  increasing	  negative	  implicit	  attitudes	  was	  only	  seen	  in	  individuals	  who	  had	  relatively	  higher	  baseline	  negative	  attitudes	  towards	  soda,	  effects	  on	  general	  soda	  consumption	  were	  weaker	  than	  those	  on	  consumption	  of	  the	  targeted	  brand,	  and	  the	  EC	  condition	  showed	  a	  trend	  towards	  increased	  taste	  test	  consumption	  immediately	  following	  the	  intervention,	  particularly	  among	  individuals	  with	  low	  self-­‐control.	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Conclusion:	  These	  findings	  may	  suggest	  that	  when	  using	  EC	  to	  target	  a	  well-­‐known	  brand,	  attitude	  change	  is	  more	  successful	  when	  negative	  attitudes	  are	  already	  present,	  and	  the	  initial	  introduction	  of	  negative	  attitudes	  can	  lead	  to	  short-­‐term	  disinhibition	  in	  individuals	  with	  poor	  self-­‐control.	  It	  also	  suggests	  that	  in	  spite	  of	  these	  early	  effects,	  EC	  may	  result	  in	  lower	  consumption	  for	  at	  least	  a	  week	  following	  the	  intervention.	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1.	  Background	  and	  Literature	  Review	  	   Obesity	  continues	  to	  be	  a	  prevalent	  problem	  in	  the	  United	  States	  in	  spite	  of	  widely	  known	  medical	  risks	  and	  cultural	  stigma	  associated	  with	  high	  body	  weight.	  Currently,	  two-­‐thirds	  of	  adults	  in	  the	  U.S.	  are	  overweight	  or	  obese	  (National	  Center	  for	  Health	  Statistics,	  2005).	  Over	  the	  past	  several	  decades,	  a	  variety	  of	  intervention	  strategies	  have	  been	  developed	  in	  an	  effort	  to	  help	  individuals	  either	  prevent	  or	  reverse	  weight	  gain.	  While	  it	  has	  been	  argued	  that	  public	  policy	  interventions	  such	  as	  taxation	  will	  have	  the	  farthest-­‐reaching	  impact	  in	  terms	  of	  both	  prevention	  and	  weight-­‐loss,	  thus	  far	  they	  have	  been	  difficult	  to	  put	  into	  effect	  due	  to	  lack	  of	  support	  from	  the	  government	  and	  general	  public,	  who	  often	  associate	  these	  policies	  with	  limiting	  personal	  freedoms	  (Wadden,	  Brownell,	  &	  Foster,	  2002).	  Medical	  interventions	  such	  as	  pharmacological	  and	  surgical	  treatments	  appear	  to	  be	  moderately	  effective	  for	  achieving	  weight	  loss,	  at	  least	  in	  the	  short-­‐term;	  however,	  the	  risks	  associated	  with	  these	  procedures	  prevent	  them	  from	  being	  broadly	  prescribed	  and	  they	  are	  therefore	  reserved	  for	  individuals	  who	  are	  already	  significantly	  obese	  (Low,	  Bouldin,	  Sumrall,	  Loustalot,	  &	  Land,	  2006;	  National	  Institutes	  of	  Health,	  2000;	  Wadden,	  Crerand,	  &	  Brock,	  2005;	  Yanovski	  &	  Yanovski,	  2002).	  The	  majority	  of	  weight-­‐gain	  prevention	  and	  weight-­‐loss	  interventions	  currently	  available	  therefore	  fall	  in	  the	  category	  of	  behavioral	  interventions,	  which	  broadly	  require	  that	  individuals	  learn	  to	  make	  healthier	  choices	  in	  their	  eating	  and/or	  physical	  activity	  behaviors.	  It	  has	  been	  estimated	  that	  one	  in	  three	  adults	  in	  the	  U.S.	  is	  trying	  to	  lose	  weight	  through	  these	  methods	  (Knauper,	  Cheema,	  Rabiau,	  &	  Borten,	  2005).	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  the	  dietary	  and	  physical	  activity	  modifications	  included	  in	  research-­‐based	  weight-­‐loss	  interventions	  and	  most	  commercial	  diet	  programs	  should	  lead	  most	  participants	  to	  experience	  large	  weight	  losses	  and	  little	  weight	  regain.	  However,	  a	  very	  small	  percentage	  actually	  achieve	  these	  results	  (Klem,	  Wing,	  McGuire,	  Seagle,	  &	  Hill,	  1997;	  Shick	  et	  al.,	  1998).	  Even	  in	  well-­‐controlled	  research	  trials	  comparing	  intensive,	  state-­‐of-­‐the-­‐art	  programs,	  the	  average	  individual	  achieves	  only	  moderate	  weight	  loss,	  experiences	  significant	  weight	  regain	  within	  a	  year	  of	  the	  program’s	  completion,	  and	  returns	  to	  their	  pre-­‐intervention	  body	  weight	  within	  five	  years	  (i.e.,	  Jeffery	  et	  al.,	  2000;	  Kramer,	  Jeffery,	  Forster,	  &	  Snell,	  1989;	  Wadden	  &	  Frey,	  1997).	  Individuals	  attempting	  to	  make	  changes	  to	  their	  diet	  and	  physical	  activity	  without	  a	  structured	  program,	  which	  represents	  approximately	  95.5%	  of	  all	  attempts	  at	  weight	  loss,	  tend	  to	  achieve	  only	  small	  amounts	  of	  weight	  loss	  that	  fall	  far	  short	  of	  self-­‐defined	  goals	  (Knauper	  et	  al.,	  2005).	  	  	  	   Individuals	  who	  participate	  in	  structured	  behavioral	  interventions	  are	  usually	  highly	  motivated	  and	  receive	  extensive	  education	  in	  the	  behavioral	  changes	  that	  are	  required	  for	  successful	  weight	  control	  (Lowe,	  2003).	  It	  seems	  that	  in	  spite	  of	  adequate	  knowledge	  and	  motivation,	  people	  have	  difficulty	  making	  long-­‐term	  changes	  to	  their	  eating	  and	  exercise	  choices	  that	  are	  consistent	  with	  their	  weight-­‐loss	  goals,	  and	  that	  it	  becomes	  increasingly	  difficult	  to	  persist	  in	  making	  such	  choices	  over	  time	  (Brownell,	  2010,	  Lowe,	  2003).	  Even	  across	  relatively	  short	  periods,	  research	  has	  shown	  a	  significant	  erosion	  of	  commitment	  to	  health-­‐based	  choices.	  In	  one	  short-­‐term	  analogue	  study,	  researchers	  found	  that	  nearly	  a	  third	  of	  participants	  who	  freely	  chose	  a	  reward	  voucher	  for	  a	  healthy	  snack	  over	  a	  voucher	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  for	  an	  unhealthy	  snack	  instead	  elected	  to	  actually	  consume	  an	  unhealthy	  snack	  when	  given	  the	  option	  to	  either	  keep	  or	  alter	  their	  initial	  selection	  upon	  redeeming	  their	  voucher	  one	  week	  later	  (Weijzen,	  de	  Graaf,	  &	  Dijksterhuis,	  2008).	  In	  contrast,	  only	  eight	  percent	  of	  those	  initially	  selecting	  a	  voucher	  for	  an	  unhealthy	  snack	  instead	  chose	  to	  consume	  a	  healthy	  snack	  when	  they	  later	  picked	  up	  their	  reward.	  Among	  individuals	  following	  self-­‐guided	  dietary	  rules,	  only	  27.6%	  are	  still	  even	  attempting	  to	  follow	  the	  same	  rules	  two	  months	  after	  setting	  them	  (Knauper	  et	  al.,	  2005),	  which	  likely	  explains	  why	  self-­‐guided	  dieting	  typically	  results	  in	  minimal	  weight	  losses.	  While	  outside	  accountability	  often	  increases	  compliance	  during	  structured	  behavioral	  programs,	  most	  individuals	  experience	  lapses	  in	  following	  recommended	  behaviors	  during	  the	  program,	  and	  both	  self-­‐report	  and	  amount	  of	  weight	  regained	  suggest	  that	  they	  are	  not	  able	  to	  adhere	  to	  the	  same	  practices	  following	  termination	  of	  treatment	  (Klem	  et	  al.,	  1997;	  Shick	  et	  al.,	  1998,	  Lowe,	  2003).	  	  
1.1	  The	  Dual	  Systems	  Model	  and	  Eating	  Behavior	  	   Most	  structured	  behavioral	  programs	  as	  well	  as	  individually	  defined	  diets	  involve	  setting	  explicit	  rules	  to	  govern	  one’s	  eating	  behavior,	  and	  using	  conscious	  self-­‐monitoring	  and	  self-­‐control	  to	  adhere	  to	  those	  rules.	  However,	  dual-­‐systems	  models	  posit	  that	  there	  are	  two	  processes	  that	  govern	  behavior:	  the	  reflective	  system,	  which	  is	  explicit,	  deliberate,	  and	  reasoning,	  and	  the	  impulsive	  system,	  which	  is	  automatic,	  implicit,	  and	  comprised	  of	  learned	  associations	  that	  are	  activated	  outside	  of	  our	  conscious	  awareness	  (Sloman,	  1996;	  Kahneman,	  2003;	  Friese,	  Hofmann,	  &	  Wiers,	  2011;	  Gawronski	  &	  Bodenhausen,	  2006;	  Strack	  &	  Deutsch,	  2004;	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  Wilson,	  Lindsey,	  &	  Schooler,	  2000).	  The	  reflective	  system	  is	  responsible	  for	  weighing	  pros	  and	  cons	  and	  integrating	  that	  information	  with	  short	  and	  long-­‐term	  goals	  in	  order	  to	  arrive	  at	  a	  reasoned	  plan	  of	  action.	  For	  example,	  reflexive	  processes	  could	  integrate	  information	  regarding	  one’s	  current	  level	  of	  hunger,	  knowledge	  about	  the	  calorie	  or	  fat	  content	  of	  a	  food,	  knowledge	  of	  previous	  daily	  consumption,	  and	  predicted	  relative	  enjoyment	  within	  the	  context	  of	  short-­‐term	  goals	  to	  follow	  dietary	  rules	  and	  long-­‐term	  health	  goals	  to	  arrive	  at	  a	  decision	  about	  whether	  or	  not	  to	  consume	  an	  available	  food.	  	  	   However,	  this	  system	  is	  often	  at	  a	  disadvantage	  relative	  to	  the	  impulsive	  system.	  In	  addition	  to	  exerting	  little	  to	  no	  demands	  on	  our	  working	  memory	  capacity,	  the	  impulsive	  system	  is	  activated	  relatively	  quickly	  upon	  perceiving	  a	  stimulus	  and	  prepares	  the	  individual	  to	  approach	  or	  avoid	  that	  stimulus	  based	  on	  its	  affectively	  laden	  automatic	  associations	  (Kahneman,	  2003;	  Friese	  et	  al.,	  2011;	  Gawronski	  &	  Bodenhausen,	  2006;	  Strack	  &	  Deutsch,	  2004;	  Wilson	  et	  al.,	  2000).	  Research	  has	  confirmed	  that	  because	  the	  activation	  of	  this	  system	  is	  both	  primary	  and	  less	  effortful,	  implicit	  processes	  tend	  to	  dominate	  as	  determinants	  of	  behavior,	  particularly	  in	  circumstances	  where	  there	  is	  little	  motivation	  or	  opportunity	  to	  process	  information,	  or	  where	  self-­‐regulatory	  resources	  are	  limited	  (Friese	  et	  al.,	  2011;	  Gawronski	  &	  Bodenhausen,	  2006;	  Strack	  &	  Deutsch,	  2004;	  Stroebe,	  Koningsbruggen,	  Papies	  &	  Aarts,	  2013).	  Several	  studies	  have	  shown	  that	  the	  mere	  perception	  of	  appetitive	  stimuli,	  including	  palatable	  foods,	  is	  sufficient	  to	  prepare	  motor	  action	  towards	  those	  stimuli	  (Veling,	  Aarts,	  &	  Papies,	  Nov	  2011).	  In	  the	  case	  of	  eating	  behavior,	  the	  impulsive	  system	  has	  prepared	  an	  individual	  to	  approach	  a	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  food	  with	  a	  positive	  implicit	  valence	  before	  the	  reflexive	  system	  reaches	  a	  conclusion	  about	  whether	  approach	  or	  avoidance	  is	  most	  compatible	  with	  explicit	  goals.	  	  	  	   Although	  both	  goals	  related	  to	  eating	  palatable	  foods	  and	  goals	  related	  to	  dieting	  can	  be	  activated	  unconsciously	  through	  the	  implicit	  system,	  the	  former	  are	  more	  regularly	  cued	  by	  stimuli	  within	  the	  person’s	  environment	  such	  as	  advertisements	  or	  the	  actual	  presence	  of	  the	  palatable	  foods.	  Thus	  consumption	  goals	  may	  be	  more	  accessible,	  and	  thereby	  more	  likely	  to	  determine	  behavior	  (see	  Kahneman,	  2003).	  Further,	  it	  has	  been	  shown	  that	  if	  two	  conflicting	  goal	  systems	  are	  simultaneously	  activated	  (such	  as	  the	  goal	  to	  eat	  a	  high-­‐calorie,	  palatable	  food	  and	  the	  goal	  to	  lose	  weight),	  the	  one	  with	  the	  highest	  immediate	  priority	  inhibits	  the	  activation	  of	  the	  other	  (Stroebe	  et	  al.,	  2013).	  The	  Goal	  Conflict	  Model	  of	  eating	  suggests	  that	  when	  eating	  goals	  are	  primed	  by	  the	  food	  environment,	  activation	  of	  incompatible	  weight	  control	  goals	  is	  inhibited	  and	  preferential	  processing	  of	  palatable	  food	  stimuli	  is	  increased,	  including	  among	  most	  individuals	  with	  dieting	  intentions	  (Stroebe	  et	  al.,	  2013).	  	  	   While	  the	  behaviors	  prompted	  by	  the	  impulsive	  and	  reflective	  systems	  are	  often	  consistent	  and	  thereby	  facilitate	  efficient	  responding,	  in	  situations	  where	  implicitly	  activated	  behavioral	  impulses	  are	  incompatible	  with	  explicitly	  derived	  goals,	  the	  reflective	  system	  must	  inhibit	  the	  activated	  dominant	  response	  and	  replace	  it	  with	  a	  different	  response	  in	  order	  to	  achieve	  successful	  goal	  pursuit	  (Baumeister,	  Vohs,	  &	  Tice,	  2007;	  Neumark-­‐Sztainer,	  Wall,	  Story,	  &	  Standish,	  2012;	  Wilson	  et	  al.,	  2000).	  Evidence	  suggests	  that	  inhibiting	  the	  impulsive	  system,	  which	  is	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  often	  referred	  to	  as	  self-­‐control,	  is	  effortful	  and	  requires	  both	  sufficient	  motivation	  and	  sufficient	  cognitive	  resources	  (Baumeister	  et	  al.,	  2007;	  Friese,	  Hofmann,	  &	  Schmitt,	  2008;	  Hofmann,	  Friese,	  &	  Roefs,	  2009;	  Hofmann,	  Friese,	  &	  Strack,	  2009).	  Therefore,	  when	  an	  individual	  is	  not	  paying	  deliberate	  attention	  to	  an	  eating	  decision,	  either	  due	  to	  distraction	  or	  low	  motivation	  in	  a	  given	  situation,	  he	  or	  she	  is	  more	  likely	  to	  act	  in	  line	  with	  implicit	  rather	  than	  explicit	  attitudes	  and	  goals.	  	  	   Additionally,	  self-­‐control	  has	  been	  frequently	  compared	  to	  a	  muscle	  that	  tires	  after	  exercise;	  exerting	  it	  appears	  to	  deplete	  available	  resources	  and	  make	  subsequent	  self-­‐control	  attempts	  more	  likely	  to	  fail	  (Baumeister	  et	  al.,	  2007;	  Friese	  et	  al.,	  2011;	  Muraven	  &	  Baumeister,	  2000).	  A	  large	  body	  of	  research	  has	  demonstrated	  that	  exerting	  self-­‐control	  in	  distinct	  domains	  such	  as	  keeping	  a	  healthy	  diet,	  abstaining	  from	  smoking	  or	  drinking,	  or	  persisting	  at	  a	  difficult	  or	  stressful	  task,	  appear	  to	  all	  draw	  on	  the	  same	  resource,	  and	  therefore	  exerting	  self-­‐control	  resources	  in	  one	  domain	  leads	  to	  decreased	  success	  with	  inhibiting	  behavioral	  impulses	  in	  another	  (Baumeister	  et	  al.,	  2007;	  Friese	  et	  al.,	  2011;	  Hagger,	  Wood,	  Stiff,	  &	  Chatzisarantis,	  2010;	  Muraven	  &	  Baumeister,	  2000).	  Because	  individuals	  are	  frequently	  pursuing	  multiple	  goals	  in	  their	  personal,	  family,	  and	  work	  lives	  that	  require	  self-­‐control,	  this	  phenomenon	  may	  explain	  why	  studies	  frequently	  find	  that	  even	  well-­‐defined	  health	  behavior	  goals	  often	  fail	  to	  lead	  to	  actual	  changes	  in	  health	  behavior,	  particularly	  in	  the	  long	  run.	  While	  individuals	  with	  sufficient	  motivation	  may	  have	  some	  success	  at	  inhibiting	  impulses	  to	  eat	  unhealthy	  foods	  when	  other	  demands	  on	  self-­‐control	  are	  low,	  they	  lack	  sufficient	  resources	  to	  continue	  doing	  so	  when	  other	  stressors	  arise,	  leading	  them	  to	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  experience	  dietary	  lapses	  and	  potentially	  abandon	  health-­‐related	  goals	  in	  favor	  of	  pursuing	  goals	  that	  are	  perceived	  to	  have	  more	  immediate	  consequences	  (Hagger	  et	  al.,	  2010;	  Hagger,	  Wood,	  Stiff,	  &	  Chatzisarantis,	  2009).	  	  	  	   Extensive	  evidence	  supporting	  this	  phenomenon	  can	  be	  found	  in	  the	  literature	  regarding	  disinhibition	  in	  restrained	  eaters	  (Gorman	  &	  Allison,	  1995;	  Herman	  &	  Polivy,	  1980).	  Restrained	  eaters,	  who	  are	  defined	  as	  individuals	  chronically	  trying	  to	  regulate	  their	  food	  intake	  by	  adhering	  to	  self-­‐set	  dietary	  rules,	  show	  greater	  desire,	  salivation,	  and	  consumption	  in	  response	  to	  palatable	  foods	  in	  comparison	  to	  individuals	  not	  attempting	  to	  adhere	  to	  such	  dietary	  rules,	  particularly	  when	  under	  emotional	  or	  cognitive	  load	  (e.g.,	  Lattimore	  &	  Caswell,	  2004;	  Papies,	  Stroebe,	  &	  Aarts,	  2008;	  Ward	  &	  Mann,	  2000).	  Though	  research	  on	  self-­‐control	  and	  dietary	  restraint	  has	  largely	  run	  parallel,	  researchers	  hypothesize	  that	  one	  mechanism	  through	  which	  cognitive	  load	  leads	  to	  overeating	  in	  restrained	  eaters	  is	  through	  self-­‐control	  (e.g.,	  Stroebe	  et	  al.,	  2008).	  Recent	  studies	  have	  supported	  this	  theory	  by	  demonstrating	  that	  restrained	  eaters	  show	  deficits	  in	  inhibitory	  control	  (Nederkoorn,	  Van	  Eijs,	  &	  Jansen,	  2004),	  and	  that	  restrained	  eaters	  with	  lower	  inhibitory	  control	  are	  relatively	  worse	  at	  balancing	  short-­‐	  and	  long-­‐term	  rewards	  in	  general	  decision	  making	  (Kuijer,	  de	  Ridder,	  Ouwehand,	  Houx,	  &	  van	  den	  Bos,	  2008),	  and	  are	  more	  likely	  to	  overeat	  in	  response	  to	  both	  laboratory	  preload	  (Jansen	  et	  al.,	  2009)	  and	  tempting	  foods	  in	  their	  everyday	  environment	  (Hofmann,	  Adriaanse,	  Vohs,	  &	  Baumeister,	  2013).	  	   While	  attempts	  to	  improve	  individuals’	  ability	  to	  persist	  when	  exerting	  self-­‐control	  have	  met	  with	  some	  limited	  success,	  self-­‐control	  has	  largely	  been	  shown	  to	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  be	  a	  trait-­‐based	  phenomenon,	  with	  differences	  between	  individuals	  emerging	  early	  in	  life	  and	  showing	  moderate	  stability	  (Friese	  et	  al.,	  2011;	  Johnson,	  Pratt,	  &	  Wardle,	  2012).	  Improving	  self-­‐control	  therefore	  may	  not	  be	  the	  best	  target	  for	  intervention,	  particularly	  in	  those	  who	  struggle	  the	  most	  to	  make	  behavioral	  changes.	  It	  may	  instead	  be	  more	  efficient	  and	  ultimately	  more	  effective	  for	  an	  individual	  to	  change	  the	  direction	  of	  implicitly	  driven	  impulses	  to	  align	  with	  explicit	  goals	  such	  as	  choosing	  or	  avoiding	  certain	  foods,	  preventing	  the	  need	  for	  the	  explicit	  system	  to	  override	  implicit	  impulses	  using	  self-­‐control.	  	  
1.1.1	  Determining	  the	  Direction	  of	  Impulsive	  Responses:	  Implicit	  Attitudes	  	   Interventions	  targeting	  later	  processes	  within	  the	  impulsive	  response	  system	  have	  met	  with	  some	  success,	  such	  as	  attention	  retraining,	  which	  attempts	  to	  alter	  how	  strongly	  a	  stimulus	  attracts	  or	  captures	  an	  individual’s	  attention	  (e.g.;	  Friese	  et	  al.,	  2011;	  MacLeod,	  Rutherford,	  Campbell,	  Ebsworthy,	  &	  Holker,	  2002;	  Wiers,	  Gladwin,	  Hofmann,	  Salemink,	  &	  Ridderinkof,	  2013),	  and	  approach	  bias	  retraining,	  which	  attempts	  to	  increase	  an	  individual’s	  ability	  to	  inhibit	  an	  approach	  response	  in	  the	  presence	  of	  an	  appetitive	  stimulus	  (e.g.;	  Friese	  et	  al.,	  2011;	  Veling	  et	  al.,	  2011;	  Wiers	  et	  al.,	  2013).	  However,	  a	  primary	  determinant	  of	  the	  direction	  of	  an	  impulsive	  response	  (i.e.	  the	  tendency	  to	  approach	  vs.	  avoid)	  is	  the	  association	  of	  the	  target	  stimulus	  with	  either	  a	  positive	  or	  negative	  affective	  value,	  also	  known	  as	  the	  implicit	  attitude	  towards	  that	  stimulus	  (Kahneman,	  2003;	  Friese	  et	  al.,	  2011;	  Wilson	  et	  al.,	  2000).	  According	  to	  current	  cognitive	  theories,	  when	  a	  stimulus	  is	  perceived,	  a	  process	  of	  spreading	  activation	  rapidly	  occurs	  that	  activates	  constructs	  and	  characteristics	  associated	  with	  the	  stimulus	  (Hofmann	  et	  al.,	  2009;	  Hollands,	  
	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	   	   	   	   	   	  	   9	  Prestwich,	  &	  Marteau,	  2011).	  Combined,	  these	  associations	  give	  the	  perceived	  stimulus	  a	  global	  affective	  valence	  on	  a	  spectrum	  of	  positive	  to	  negative	  (Hofmann	  et	  al.,	  2009;	  Hollands	  et	  al.,	  2011).	  It	  is	  this	  implicit	  attitude	  that	  then	  prompts	  the	  individual	  subconsciously	  to	  prepare	  to	  either	  approach	  or	  avoid	  the	  stimulus	  (Friese	  et	  al.,	  2011;	  Hofmann	  et	  al.,	  2009;	  Wilson	  et	  al.,	  2000).	  According	  to	  this	  theory,	  an	  individual	  would	  approach	  and	  consume	  foods	  in	  his	  or	  her	  environment	  that	  have	  a	  positive	  implicit	  association,	  and	  would	  not	  approach	  or	  consume	  foods	  with	  a	  negative	  implicit	  association.	  	  	   Of	  note,	  although	  this	  paper	  refers	  terms	  such	  as	  the	  “impulsive”	  and	  “reflexive	  system”	  and	  	  “implicit”	  and	  “explicit	  attitudes”	  to	  describe	  the	  processes	  involved	  in	  making	  eating	  decisions,	  these	  processes	  can	  also	  be	  described	  from	  a	  behavioral	  perspective.	  The	  differentiation	  between	  “impulsive”	  and	  “reflexive”	  processes	  is	  meant	  to	  distinguish	  learning	  and	  information	  retrieval	  that	  is	  unconscious	  and	  automatic	  (“impulsive”)	  from	  that	  which	  is	  conscious	  or	  deliberate	  (“reflexive”).	  In	  such	  terms,	  “implicit	  attitudes”	  refer	  to	  learned	  or	  conditioned	  associations	  with	  a	  given	  stimulus	  that	  are	  accessed	  unconsciously	  or	  automatically,	  whereas	  “explicit	  attitudes”	  might	  refer	  to	  those	  same	  associations	  when	  accessed	  consciously	  or	  deliberately.	  The	  use	  of	  these	  terms	  is	  not	  meant	  to	  indicate	  a	  reification	  of	  these	  processes	  as	  unique	  brain	  systems	  or	  distinct	  types	  of	  stored	  information	  (e.g.	  a	  single,	  localized	  “attitude”).	  	  	   Most	  learned	  information	  can	  be	  accessed	  either	  consciously	  or	  unconsciously,	  depending	  on	  the	  context	  and	  an	  individual’s	  motivation	  in	  a	  given	  situation,	  though	  not	  all	  automatic	  associations	  are	  available	  to	  introspection	  (e.g.	  Kahneman,	  2003).	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  However,	  research	  demonstrating	  discrepancies	  between	  measures	  of	  implicit	  and	  explicit	  attitudes	  does	  suggest	  that	  unconscious	  and	  conscious	  processes	  might	  draw	  on	  slightly	  different	  types	  of	  stored	  information	  (Greenwald	  et	  al.,	  2003).	  For	  example,	  when	  an	  individual	  expresses	  his	  or	  her	  attitude	  towards	  a	  given	  racial	  group	  explicitly,	  he	  or	  she	  may	  be	  influenced	  not	  only	  by	  learned	  associations	  with	  that	  group,	  but	  also	  by	  stored	  information	  regarding	  how	  other	  racial	  groups	  should	  be	  treated,	  or	  by	  their	  judgment	  of	  how	  others	  will	  perceive	  their	  response.	  In	  contrast,	  a	  measure	  of	  his	  or	  her	  implicit	  attitude	  towards	  the	  racial	  group	  is	  hypothesized	  to	  only	  reflect	  learned	  associations	  with	  that	  group	  (Greenwald	  et	  al.,	  2003).	  As	  this	  is	  a	  useful	  theoretical	  distinction	  and	  is	  consistent	  with	  terms	  used	  in	  other	  current	  research	  in	  the	  field,	  the	  paper	  will	  continue	  to	  use	  terms	  such	  as	  “impulsive	  system,”	  “reflexive	  system,”	  “implicit	  attitude,”	  and	  “explicit	  attitude”	  to	  differentiate	  learning	  and	  decision-­‐making	  that	  is	  primarily	  unconscious	  or	  automatic	  from	  that	  which	  is	  primarily	  conscious	  or	  deliberate,	  however	  it	  should	  be	  noted	  that	  these	  terms	  are	  merely	  useful	  heuristics	  to	  facilitate	  the	  discussion	  of	  the	  storage	  and	  retrieval	  of	  associational	  information.	  	   It	  is	  also	  important	  to	  distinguish	  implicit	  cognitive	  processes	  from	  the	  behavioral	  measures	  used	  to	  assess	  them.	  Reaction	  time	  has	  come	  to	  be	  widely	  accepted	  as	  a	  measure	  of	  the	  underlying	  accessibility	  or	  strength	  of	  a	  given	  association	  (e.g.	  Kahneman,	  2003;	  Greenwald	  et	  al.,	  2003),	  particularly	  due	  to	  the	  difficulties	  associated	  with	  interpreting	  the	  meaning	  of	  neural	  activity	  when	  measured	  directly	  (e.g.	  LeDoux,	  2000).	  	  However,	  it	  is	  important	  to	  remember	  that	  such	  measures	  are	  themselves	  behavioral	  responses	  theoretically	  resulting	  from	  the	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  automatically	  activated	  attitudes	  which	  they	  are	  designed	  to	  represent,	  and	  do	  not	  themselves	  play	  any	  causal	  role	  in	  determining	  other	  behavioral	  reactions	  towards	  a	  given	  stimulus.	  Therefore,	  although	  it	  is	  theoretically	  assumed	  that	  automatically	  activated	  attitudes	  have	  a	  causal	  role	  in	  behavior,	  particularly	  when	  people	  are	  not	  motivated	  or	  do	  not	  have	  the	  opportunity	  to	  control	  their	  reactions	  (Fazio	  &	  Olson,	  2003),	  research	  is	  not	  yet	  able	  to	  demonstrate	  this	  conclusively	  due	  to	  the	  correlational	  nature	  of	  research	  which	  relies	  on	  the	  use	  of	  a	  behavioral	  response	  as	  an	  indirect	  measure	  of	  the	  automatic	  influence	  of	  attitudes	  on	  behavior.	  
1.2	  The	  Impulsive	  System	  and	  Eating	  Behavior	  	   Substantial	  evidence	  supports	  the	  theory	  that	  eating	  is	  a	  behavior	  that	  can	  either	  be	  governed	  by	  the	  impulsive	  system	  or	  through	  explicit	  processes,	  as	  the	  dual	  process	  model	  suggests.	  	  In	  fact,	  research	  suggests	  that	  eating	  is	  more	  strongly	  influenced	  by	  implicit	  rather	  than	  explicit	  processes,	  even	  though	  people	  experience	  and	  describe	  decisions	  about	  eating	  as	  though	  they	  were	  based	  exclusively	  on	  explicit	  motives	  (e.g.,	  Cohen	  &	  Farley,	  2008;	  Moldovan	  &	  David,	  2012;	  Tanner,	  Ferraro,	  Chartrand,	  Bettman,	  &	  Van	  Baaren,	  2008).	  A	  large	  body	  of	  research	  shows	  that	  choices	  regarding	  whether	  to	  eat,	  which	  foods	  to	  eat,	  and	  when	  to	  stop	  eating	  are	  greatly	  influenced	  by	  environmental	  and	  social	  factors	  that	  operate	  outside	  of	  conscious	  awareness	  (see	  Wansink,	  2004	  for	  review).	  However,	  even	  when	  the	  influence	  of	  these	  factors	  is	  brought	  to	  one’s	  attention,	  most	  individuals	  deny	  that	  they	  have	  any	  impact	  on	  their	  behavior	  (though	  they	  acknowledge	  that	  they	  may	  impact	  others;	  e.g.,	  Tanner	  et	  al.,	  2008;	  Wansink,	  2004).	  Both	  self-­‐report	  and	  experimental	  evidence	  demonstrates	  that	  eating	  behavior	  can	  be	  initiated	  or	  fail	  to	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  be	  initiated	  independently	  of	  explicit	  goals	  to	  eat	  or	  not	  eat	  (Cohen	  &	  Farley,	  2008;	  Moldovan	  &	  David,	  2012).	  Evidence	  also	  suggests	  that	  once	  eating	  has	  been	  initiated,	  it	  usually	  continues	  without	  conscious	  deliberation	  until	  inhibited	  by	  an	  external	  factor	  –	  individuals	  are	  more	  likely	  to	  stop	  eating	  because	  no	  food	  remains,	  because	  they	  have	  run	  out	  of	  time	  to	  eat	  or	  because	  a	  television	  program	  has	  finished	  than	  because	  they	  sense	  that	  they	  are	  full	  (Moldovan	  &	  David,	  2012;	  Tuomisto,	  Tuomisto,	  Hetherington,	  &	  Lappalainen,	  1998).	  Evidence	  from	  this	  research	  supports	  the	  theory	  that	  in	  most	  situations,	  eating	  behavior	  is	  governed	  by	  the	  impulsive	  system,	  and	  that	  it	  is	  only	  through	  deliberate	  effort	  (i.e.	  self-­‐control)	  that	  it	  can	  be	  brought	  under	  the	  conscious	  control	  of	  the	  reflective	  system.	  	   Measures	  of	  implicit	  attitudes	  have	  also	  been	  shown	  to	  directly	  predict	  food	  choices,	  even	  when	  controlling	  for	  explicit	  attitudes,	  or	  the	  self-­‐reported	  liking	  (or	  relative	  valence)	  of	  the	  stimulus	  (Hollands	  et	  al.,	  2011;	  Lebens	  et	  al.,	  2011),	  although	  some	  studies	  have	  failed	  to	  find	  an	  incremental	  effect	  (Ayres,	  Conner,	  Prestwich,	  &	  Smith,	  2012).	  In	  one	  meta-­‐analysis,	  the	  relationship	  between	  implicit	  attitudes	  and	  behavior	  was	  found	  to	  be	  moderate	  in	  size	  (r	  =	  .27	  ±	  .03)	  and	  showed	  incremental	  predictive	  validity	  over	  explicit	  attitude	  measures	  (Greenwald,	  Poehlman,	  Uhlmann,	  &	  Banaji,	  2009).	  Implicit	  attitudes	  have	  been	  shown	  to	  predict	  consumer	  choices,	  self-­‐reported	  snack	  consumption,	  and	  self-­‐reported	  intake	  of	  low	  calorie	  foods	  (Hollands	  et	  al.,	  2011;	  Lebens	  et	  al.,	  2011).	  In	  addition	  to	  self-­‐report,	  implicit	  attitudes	  have	  been	  shown	  to	  predict	  participants’	  choice	  of	  food	  when	  presented	  with	  a	  selection,	  typically	  as	  the	  reward	  for	  experiment	  participation,	  as	  well	  as	  to	  predict	  the	  purchase	  of	  healthy	  versus	  unhealthy	  foods	  (see	  Hollands	  et	  al.,	  2011	  for	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  review).	  	  	   Implicit	  attitudes	  may	  be	  even	  more	  strongly	  related	  to	  consumption	  in	  individuals	  with	  poor	  self-­‐control.	  For	  example,	  implicit	  attitudes	  towards	  candy	  are	  more	  predictive	  of	  subsequent	  consumption	  for	  individuals	  with	  relatively	  low	  inhibitory	  control	  (Hofmann	  et,	  Friese	  &	  Roefs,	  2009),	  and	  weight	  gain	  over	  time	  has	  been	  shown	  to	  be	  highest	  in	  those	  with	  both	  strong	  implicit	  preferences	  for	  high	  calorie	  foods	  and	  low	  inhibitory	  control	  (Nederkoorn,	  Houben,	  Hofmann,	  Roefs,	  &	  Jansen,	  2010).	  Studies	  that	  have	  experimentally	  manipulated	  inhibitory	  control	  capacity	  through	  assigning	  participants	  to	  tasks	  creating	  varying	  degrees	  of	  cognitive	  load	  have	  shown	  that	  low	  inhibitory	  capacity	  moderates	  the	  relationship	  between	  implicit	  attitudes	  towards	  snacks	  and	  behavioral	  snack	  consumption	  outcomes	  (Friese,	  Hofmann,	  &	  Wanke,	  2008;	  Hofmann,	  Rauch,	  &	  Gawronski,	  2007).	  	  Further,	  a	  recent	  study	  also	  demonstrated	  that	  the	  effect	  of	  changed	  implicit	  attitudes	  towards	  snacks	  on	  snack	  food	  consumption	  following	  a	  training	  procedure	  was	  moderated	  by	  self-­‐control	  (Haynes,	  Kemps,	  &	  Moffitt,	  2015).	  
1.3	  Altering	  Implicit	  Eating	  Attitudes	  through	  Evaluative	  Conditioning	  	  	   Because	  implicit	  attitudes	  have	  been	  shown	  to	  predict	  food	  choice	  and	  theoretically	  determine	  the	  direction	  of	  the	  impulsive	  response,	  their	  valence	  could	  be	  targeted	  to	  either	  increase	  consumption	  of	  healthy	  foods	  or	  decrease	  consumption	  of	  unhealthy	  foods	  without	  requiring	  an	  individual	  to	  bring	  his	  or	  her	  eating	  under	  conscious	  control.	  While	  certain	  implicit	  attitudes	  appear	  to	  be	  innate,	  the	  majority	  are	  developed	  through	  an	  individual’s	  learning	  history	  (De	  Houwer,	  Thomas,	  &	  Baeyens,	  2001;	  Friese	  et	  al.,	  2011;	  Hofmann,	  De	  Houwer,	  Perugini,	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  Baeyens,	  &	  Crombez,	  2010;	  Hollands	  et	  al.,	  2011;	  Lebens	  et	  al.,	  2011).	  Implicit	  attitudes	  can	  both	  develop	  and	  change	  through	  repeated	  association	  of	  a	  stimulus	  either	  directly	  with	  positive	  or	  negative	  affect,	  or	  indirectly	  with	  other	  positive	  or	  negative	  stimuli	  (De	  Houwer	  et	  al.,	  2001;	  Friese	  et	  al.,	  2011).	  The	  latter	  is	  often	  referred	  to	  as	  Evaluative	  Conditioning	  (EC),	  whereby	  the	  associative	  valence	  of	  one	  stimulus	  is	  altered	  by	  its	  repeated	  association	  with	  a	  stimulus	  with	  an	  established	  affective	  valence.	  	  
1.3.1	  EC:	  	  Theoretical	  and	  Procedural	  Considerations	  	   Because	  it	  involves	  associative	  learning,	  EC	  is	  closely	  related	  to	  other	  forms	  of	  Pavlovian	  classical	  conditioning.	  Like	  traditional	  Pavlovian	  conditioning,	  in	  EC,	  the	  stimulus	  whose	  valence	  is	  changed	  is	  referred	  to	  as	  the	  conditioned	  stimulus	  (CS),	  while	  the	  stimulus	  of	  positive	  or	  negative	  valence	  with	  which	  it	  is	  paired	  is	  referred	  to	  as	  the	  unconditioned	  stimulus	  (US).	  However,	  whereas	  Pavlovian	  conditioning	  may	  refer	  to	  a	  change	  in	  any	  response	  to	  a	  CS,	  EC	  only	  refers	  to	  changes	  in	  the	  evaluative	  response,	  or	  liking,	  of	  the	  CS,	  and	  is	  therefore	  considered	  to	  be	  a	  specific	  subtype	  (Hofmann	  et	  al.,	  2010).	  	  	  	   Researchers	  continue	  to	  debate	  whether	  EC	  is	  otherwise	  identical	  to	  other	  forms	  of	  Pavlovian	  conditioning,	  or	  is	  a	  unique	  form	  that	  does	  not	  share	  certain	  established	  characteristics	  (Hofmann	  et	  al.,	  2010).	  While	  most	  forms	  of	  Pavlovian	  conditioning	  involve	  expectancy	  learning,	  in	  which	  the	  CS	  comes	  to	  signal	  the	  presentation	  of	  the	  US,	  EC	  relies	  instead	  on	  referential	  learning	  in	  which	  the	  CS	  becomes	  associated	  with	  the	  US	  without	  creating	  the	  expectation	  that	  the	  US	  will	  appear	  when	  it	  is	  presented	  (Hofmann	  et	  al.,	  2010).	  	  While	  theoretically,	  EC	  could	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  therefore	  occur	  without	  the	  awareness	  of	  CS-­‐US	  contingencies	  required	  for	  most	  forms	  of	  Pavlovian	  conditioning	  (see	  Lovibond	  &	  Shanks,	  2002,	  and	  Mitchell,	  De	  Houwer	  &	  Lovibond,	  2009	  for	  reviews),	  a	  recent	  meta-­‐analysis	  has	  shown	  stronger	  effect	  sizes	  for	  contingency-­‐aware	  individuals	  and	  stimuli	  (i.e.,	  for	  which	  the	  participant	  is	  able	  to	  identify	  the	  stimulus	  categories	  that	  are	  being	  paired),	  suggesting	  that	  contingency	  awareness	  should	  still	  be	  the	  preferred	  procedure	  (Hofmann	  et	  al.,	  2010).	  	  	  	   This	  theoretical	  distinction	  also	  has	  implications	  for	  the	  extinction	  of	  EC	  effects.	  In	  most	  conditioning	  paradigms,	  extinction	  occurs	  because	  when	  a	  CS	  is	  presented	  alone,	  it	  no	  longer	  reliably	  signals	  the	  occurrence	  of	  the	  US.	  However	  in	  EC,	  the	  presentation	  of	  the	  CS	  without	  the	  US	  would	  not	  necessarily	  indicate	  a	  change	  in	  their	  referential	  relationship	  (Hofmann	  et	  al.,	  2010).	  Meta-­‐analysis	  suggests	  that	  the	  effects	  of	  EC	  are	  weakened,	  but	  not	  eliminated,	  by	  repeated	  presentation	  of	  the	  CS	  without	  the	  US	  (Hofmann	  et	  al.,	  2010).	  This	  pattern	  may	  indicate	  that	  the	  effects	  of	  EC	  can	  be	  maintained	  over	  time	  without	  repetition	  of	  the	  EC	  procedure.	  	  
1.3.2	  EC:	  	  Effectiveness	  for	  Attitude	  and	  Behavior	  Change	  	   Although	  there	  is	  not	  yet	  conclusive	  evidence	  regarding	  whether	  or	  not	  EC	  is	  distinct	  from	  Pavlovian	  conditioning,	  a	  large	  body	  of	  evidence	  has	  confirmed	  that	  EC	  is	  a	  genuine,	  replicable	  phenomenon.	  For	  example,	  a	  recent	  meta-­‐analysis	  which	  included	  214	  studies	  spanning	  areas	  such	  as	  learning	  psychology,	  social	  psychology,	  consumer	  science,	  emotion	  research,	  neuroscience,	  and	  nutrition	  research	  found	  a	  mean	  effect	  for	  EC	  across	  outcome	  measures	  of	  d	  =	  .52	  (95%	  CI:	  .47	  -­‐	  .58;	  Hofmann	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  et	  al.,	  2010).	  Experimentally	  pairing	  stimuli	  through	  an	  EC	  procedure	  has	  been	  shown	  to	  alter	  implicit	  attitudes	  about	  both	  novel	  stimuli	  whose	  initial	  implicit	  valence	  is	  neutral	  (e.g.,	  a	  novel	  shape	  or	  character)	  and	  for	  known	  stimuli	  whose	  implicit	  valence	  is	  not	  neutral	  prior	  to	  the	  EC	  procedure	  (e.g.,	  a	  familiar	  household	  product;	  De	  Houwer	  et	  al.,	  2001;	  Hofmann	  et	  al.,	  2010;	  Wiers	  et	  al.,	  2013).	  Meta-­‐analysis	  has	  shown	  that	  typically,	  the	  size	  of	  attitude	  change	  through	  EC	  is	  larger	  for	  novel	  CSs	  (d	  =	  .50-­‐	  .60)	  than	  for	  known	  CSs	  (d	  =	  .20),	  though	  far	  fewer	  studies	  have	  investigated	  the	  latter	  effect	  (Hofmann	  et	  al.,	  2010).	  However,	  it	  may	  be	  possible	  to	  use	  findings	  from	  recent	  meta-­‐analyses	  to	  maximize	  the	  effects	  of	  procedural	  moderators	  and	  achieve	  a	  larger	  change	  in	  attitude	  towards	  a	  known	  stimulus.	  For	  example,	  it	  has	  been	  shown	  that	  disgust-­‐based	  evaluative	  responses	  may	  produce	  stronger	  and	  longer-­‐lasting	  EC	  effects	  than	  fear,	  particularly	  when	  disgust	  is	  more	  relevant	  to	  stimulus-­‐related	  goals	  as	  is	  the	  case	  with	  food	  or	  drink	  consumption	  (Verwijmeren,	  Karremans,	  Stroebe,	  &	  Wigboldus,	  2012;	  Olatunji,	  Forsyth,	  &	  Cherian,	  2007).	  	  	  	   EC	  has	  also	  been	  shown	  to	  produce	  changes	  in	  explicit	  attitudes	  towards	  the	  target	  stimulus.	  	  In	  meta-­‐analysis,	  the	  effect	  size	  for	  change	  in	  explicit	  attitudes	  (i.e.	  attitudes	  measured	  via	  self-­‐report)	  is	  actually	  larger	  in	  magnitude	  than	  change	  in	  implicit	  attitudes	  (i.e.	  attitudes	  whose	  measures	  are	  designed	  to	  preclude	  conscious	  evaluation	  of	  the	  stimulus),	  though	  this	  difference	  appears	  to	  be	  primarily	  driven	  by	  relatively	  low	  effect	  sizes	  associated	  with	  the	  measurement	  of	  implicit	  attitudes	  through	  an	  affective	  priming	  paradigm	  (Hofmann	  et	  al.,	  2010).	  However,	  in	  spite	  of	  similar	  average	  effect	  sizes	  for	  change	  in	  most	  implicit	  and	  explicit	  measures,	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  individual	  studies	  sometimes	  show	  large	  discrepancies	  in	  amount	  of	  change	  measured	  using	  implicit	  versus	  explicit	  measures	  (e.g.,	  Hollands	  et	  al.,	  2011;	  Gawronski	  and	  LeBel,	  2008).	  	  Gawronski	  and	  LeBel	  (2008)	  theorize	  that	  this	  occurs	  when	  a	  pairing	  creates	  new	  automatic	  associations	  in	  memory,	  but	  the	  consideration	  of	  additional	  information	  about	  the	  target	  stimulus	  eliminates	  the	  impact	  of	  these	  new	  associations	  upon	  explicit	  report.	  Their	  research	  has	  been	  supportive	  of	  this	  theory,	  and	  suggests	  that	  explicit	  attitudes	  change	  after	  conditioning	  when	  individuals	  respond	  based	  on	  their	  feelings	  about	  the	  target,	  but	  not	  when	  they	  respond	  based	  on	  their	  total	  knowledge	  of	  the	  target.	  	  Although	  framing	  instructions	  for	  providing	  explicit	  ratings	  in	  terms	  of	  feelings	  about	  a	  food	  stimulus	  may	  be	  helpful,	  impact	  of	  other	  knowledge	  is	  considered	  to	  potentially	  be	  particularly	  problematic	  for	  explicit	  ratings	  of	  food	  stimuli,	  which	  are	  hypothesized	  to	  be	  influenced	  by	  a	  host	  of	  other	  variables	  besides	  preferences,	  including	  short-­‐	  and	  long-­‐term	  goals	  and	  anticipated	  consequences	  of	  the	  food’s	  consumption,	  current	  hunger	  and	  motivation	  states,	  and	  social	  and	  cultural	  factors	  (e.g.	  Herman	  &	  Polivy,	  2004;	  Hofmann	  et	  al.,	  2010).	  Explicit	  attitude	  change	  may	  therefore	  not	  be	  the	  most	  representative	  outcome	  measure	  for	  the	  effects	  of	  EC	  for	  this	  stimulus	  category,	  and	  has	  been	  shown	  to	  be	  discrepant	  in	  previous	  studies	  (e.g.,	  Hollands	  et	  al.,	  2011).	  	  	   Most	  importantly,	  EC	  has	  been	  shown	  to	  lead	  to	  behavioral	  changes	  in	  response	  to	  the	  target	  stimulus,	  including	  cases	  where	  the	  target	  stimulus	  is	  not	  initially	  neutral	  in	  valence	  (De	  Houwer	  et	  al.,	  2001;	  Hofmann	  et	  al.,	  2010;	  Wiers	  et	  al.,	  2013).	  For	  example,	  two	  studies	  have	  shown	  that	  pairing	  alcohol	  to	  negative	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  resulted	  in	  more	  negative	  evaluations	  of	  alcohol	  (both	  explicit	  and	  implicit)	  as	  well	  as	  reduced	  alcohol	  consumption	  in	  comparison	  to	  a	  control	  condition	  in	  which	  alcohol	  pictures	  were	  paired	  with	  neutral	  pictures	  (Houben,	  Havermans,	  &	  Wiers,	  2010;	  Wiers	  et	  al.,	  2013).	  One	  of	  these	  trials,	  conducted	  by	  Houben	  et	  al.	  (2010),	  found	  that	  a	  single	  EC	  procedure	  of	  120	  trials	  (pairings)	  led	  to	  reduced	  alcohol	  consumption	  over	  an	  entire	  week	  after	  the	  study,	  relative	  to	  a	  control	  group.	  Results	  like	  these	  suggest	  that	  although	  changes	  in	  affective	  associations	  for	  known	  stimuli	  are	  smaller	  than	  for	  novel	  stimuli,	  EC	  can	  produce	  sufficient	  change	  in	  the	  average	  valence	  of	  a	  previously	  known	  CS	  to	  change	  approach/avoidance	  tendencies.	  However,	  outside	  of	  the	  Houben	  et	  al.	  2010	  study,	  very	  few	  trials	  have	  evaluated	  whether	  EC	  produces	  any	  measurable	  effects	  on	  attitudes	  or	  behavior	  subsequent	  to	  the	  appointment	  in	  which	  the	  procedure	  took	  place.	  	  	   However,	  some	  additional	  support	  for	  the	  potential	  for	  EC	  to	  produce	  longer-­‐term	  behavioral	  effects	  can	  be	  drawn	  from	  earlier	  research	  from	  the	  1960s	  –	  1980s	  regarding	  the	  effectiveness	  of	  other	  forms	  of	  Pavlovian	  classical	  conditioning	  as	  an	  alternative	  behavioral	  treatment	  for	  problems	  such	  as	  substance	  abuse	  and	  sexual	  deviance.	  One	  such	  procedure,	  aversive	  conditioning,	  most	  closely	  parallels	  procedures	  used	  in	  EC.	  During	  such	  treatments,	  a	  target	  behavior	  (CS)	  such	  as	  alcohol	  consumption	  or	  cigarette	  smoking	  would	  be	  paired	  with	  an	  aversive	  US	  such	  as	  nausea	  (produced	  via	  a	  nausea-­‐producing	  agent	  such	  as	  disulfiram	  or	  through	  a	  procedure	  such	  as	  rapid	  smoking)	  or	  electric	  shock	  (e.g.,	  McLellan	  &	  Childress,	  1985).	  Although	  this	  procedure	  was	  hypothesized	  to	  produce	  contingency	  learning	  (the	  CS	  would	  then	  trigger	  expectancy	  of	  the	  US),	  it	  would	  be	  difficult	  to	  argue	  that	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  referential	  learning	  (the	  CS	  becomes	  associated	  with	  the	  US)	  could	  not	  also	  result	  from	  such	  pairing,	  and	  some	  studies	  did	  attempt	  to	  measure	  attitude	  change	  following	  the	  procedure	  (e.g.,	  Erikson	  et	  al.,	  1983).	  Covert	  conditioning	  might	  also	  be	  considered	  related	  to	  EC	  in	  that	  it	  involved	  the	  imaginal	  association	  of	  a	  target	  behavior	  with	  aversive	  consequences,	  however	  it	  is	  considered	  to	  be	  a	  form	  of	  Operant	  rather	  than	  Classical	  Conditioning	  and	  thus	  is	  not	  reviewed	  here	  (e.g.,	  Kazdin	  &	  Smith,	  1979;	  Cautela	  &	  Kearney,	  1990).	  	  	   Initial	  investigations	  of	  the	  efficacy	  of	  aversive	  conditioning	  through	  uncontrolled	  trials	  and	  case	  studies	  documented	  large	  effect	  sizes	  over	  long	  durations	  (50-­‐80%	  abstinence	  rates	  at	  six-­‐month	  to	  two-­‐year	  follow-­‐up)	  but	  were	  often	  criticized	  for	  lack	  of	  appropriate	  comparison	  or	  control	  conditions	  (e.g.,	  McLellan	  &	  Childress,	  1985).	  Controlled	  studies	  tended	  to	  produce	  more	  moderate	  effects,	  but	  still	  showed	  an	  advantage	  in	  abstinence	  rates	  for	  aversive	  conditioning	  using	  nausea-­‐producing	  agents	  in	  comparison	  to	  control	  (20-­‐70%	  abstinence	  rates	  at	  six	  months	  to	  one	  year,	  compared	  to	  0	  -­‐30%	  abstinence	  rates	  in	  control	  conditions;	  Tahiri	  et	  al.,	  2012;	  McLellan	  &	  Childress,	  1985;	  Glassgow	  &	  Lichtenstein,	  1987;	  Erikson	  et	  al.,	  1983;	  Russell,	  Armstrong	  &	  Patel,	  1976),	  although	  meta-­‐analysis	  for	  some	  agents	  such	  as	  disulfiram	  suggest	  that	  only	  open-­‐label,	  but	  not	  blind	  trials	  were	  superior	  to	  control	  (Skinner,	  Lahmek,	  Pham	  &	  Aubin,	  2014).	  	  Results	  from	  controlled	  trials	  were	  less	  consistent	  for	  aversive	  conditioning	  using	  electric	  shock,	  though	  some	  studies	  achieved	  similar	  abstinence	  rates	  (Cady	  &	  Lovibond,	  1976;	  McLellan	  &	  Childress,	  1985;	  Russell	  et	  al.,	  1976).	  	  	   Although	  many	  research	  trials	  achieved	  positive	  effects	  for	  aversive	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  conditioning,	  this	  procedure	  has	  declined	  in	  prevalence	  over	  the	  past	  two	  decades.	  One	  reason	  is	  related	  to	  ethical	  and	  safety	  concerns	  regarding	  the	  aversive	  procedures,	  (rapid	  smoking	  in	  particular	  led	  to	  safety	  concerns	  regarding	  the	  potential	  of	  inducing	  nicotine	  poisoning	  and	  cardiac	  arrest	  in	  spite	  of	  demonstrated	  safety	  using	  heart	  rate	  and	  blood	  pressure	  monitoring;	  Tahiri	  et	  al,	  2012).	  Additionally,	  some	  forms	  of	  aversive	  conditioning	  were	  found	  to	  be	  potentially	  effective,	  but	  have	  low	  acceptability	  among	  patients.	  For	  example,	  one	  study	  investigated	  the	  treatment	  of	  opiate	  addiction	  via	  the	  conditioned	  association	  of	  self-­‐injection	  rituals	  to	  withdrawal	  symptoms	  by	  using	  a	  saline	  solution	  injection	  or	  pharmacologically	  blocking	  the	  opiate	  from	  having	  an	  effect	  upon	  injection.	  While	  there	  was	  some	  evidence	  that	  patients	  who	  attended	  more	  sessions	  achieved	  better	  outcomes,	  the	  procedure	  resulted	  in	  an	  extremely	  high	  dropout	  rate	  in	  which	  no	  subject	  completed	  the	  full	  intervention	  (McLellan	  and	  Chlidress,	  1985).	  Although	  several	  trials	  of	  aversive	  conditioning	  showed	  more	  acceptable	  dropout	  rates	  (e.g.	  Erikson	  et	  al.,	  1983),	  this	  has	  led	  to	  concerns	  regarding	  the	  treatments	  acceptability	  and	  the	  feasibility	  of	  dissemination.	  	   These	  trials	  provide	  support	  for	  the	  potential	  of	  EC	  to	  produce	  lasting	  behavioral	  effects,	  but	  differ	  from	  more	  recent	  EC	  trials	  in	  several	  important	  ways.	  For	  one,	  even	  when	  aversive	  US	  are	  used	  in	  EC,	  typically	  the	  patients	  themselves	  do	  not	  experience	  strongly	  aversive	  consequences.	  For	  example,	  studies	  involving	  flavor	  conditioning	  might	  pair	  a	  novel	  CS	  with	  a	  bad-­‐tasting	  US,	  but	  not	  to	  a	  nausea-­‐inducing	  US.	  The	  difference	  in	  severity	  of	  aversive	  experience	  may	  make	  this	  more	  acceptable	  to	  patients,	  and	  dropout	  in	  EC	  studies	  has	  not	  typically	  been	  high	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  (Hofmann	  et	  al.,	  2010).	  Additionally,	  EC	  is	  typically	  conducted	  in	  a	  single,	  brief	  session,	  in	  comparison	  to	  the	  six	  to	  ten	  one-­‐hour	  sessions	  involved	  in	  most	  aversive	  conditioning	  trials.	  This	  also	  may	  increase	  the	  likelihood	  that	  patients	  will	  complete	  the	  intervention,	  but	  also	  leaves	  open	  the	  possibility	  that	  the	  EC	  intervention	  will	  not	  be	  intensive	  enough	  to	  produce	  lasting	  behavioral	  effects.	  Therefore,	  it	  will	  be	  important	  to	  investigate	  whether	  any	  resulting	  attitude	  and	  behavioral	  changes	  can	  be	  maintained	  or	  renewed	  across	  time	  in	  determining	  whether	  this	  procedure	  could	  be	  used	  to	  help	  facilitate	  desired	  changes	  in	  health	  behaviors,	  particularly	  when	  attempting	  to	  modify	  affective	  associations	  towards	  stimuli	  whose	  original	  conditioning	  is	  likely	  to	  be	  powerful	  and	  ongoing.	  	  
1.3.3	  The	  Use	  of	  EC	  to	  Change	  Eating	  Behavior	  	   Although	  a	  sizeable	  body	  of	  literature	  supports	  the	  general	  effectiveness	  of	  EC,	  studies	  investigating	  its	  impact	  on	  eating	  and	  other	  health	  behaviors	  are	  rare	  (Hollands	  et	  al.,	  2011).	  The	  majority	  of	  studies	  investigating	  the	  effects	  of	  EC	  on	  eating	  behavior	  have	  focused	  on	  the	  acquisition	  of	  preferences	  for	  novel	  flavors,	  foods,	  and	  food	  brands.	  Several	  studies	  conducted	  in	  the	  1980s	  demonstrated	  the	  efficacy	  of	  “flavor-­‐flavor	  learning,”	  or	  the	  acquisition	  of	  preferences	  for	  a	  novel	  flavor	  through	  its	  association	  with	  a	  previously	  liked	  flavor	  (e.g.	  Zellner,	  Rozin,	  Aron,	  &	  Kulish,	  1983).	  Two	  recent	  studies	  have	  also	  successfully	  used	  EC	  to	  pair	  real	  but	  unfamiliar	  food	  items	  (small	  cookies	  of	  differing	  colors	  and	  shapes)	  with	  positive	  and	  negative	  flavors,	  resulting	  in	  significant	  change	  in	  implicit	  and	  explicit	  attitudes	  towards	  the	  previously	  unknown	  foods	  (Kerkhof,	  Vansteenwegen,	  Baeyens,	  &	  Hermans,	  2009;	  Verhulst,	  Hermans,	  Baeyens,	  Spruyt,	  &	  Eelen,	  2006).	  Consumer	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  science	  research	  also	  suggests	  that	  EC	  can	  change	  implicit	  attitudes	  about	  novel	  food	  brands,	  resulting	  in	  changes	  in	  purchasing	  intentions	  (Hermans,	  Baeyens,	  Lamote,	  Spruyt,	  &	  Eelen,	  2005;	  Verwijmeren	  et	  al.,	  2012).	  A	  small	  number	  of	  studies	  have	  shown	  the	  potential	  for	  similar	  effects	  on	  familiar	  consumer	  brands,	  though	  some	  evidence	  suggests	  that	  the	  effect	  of	  EC	  is	  stronger	  in	  individuals	  with	  more	  neutral	  baseline	  brand	  attitudes	  	  (e.g.	  Gibson,	  2008)	  and	  these	  studies	  are	  relatively	  rare.	  Even	  fewer	  	  studies	  have	  investigated	  whether	  EC	  can	  change	  implicit	  attitudes	  about	  overall	  categories	  of	  foods	  (i.e.	  chips	  or	  soda)	  as	  opposed	  to	  a	  specific	  brand	  or	  flavor,	  particularly	  in	  a	  way	  that	  would	  influence	  food	  choice.	  Two	  recent	  studies	  have	  addressed	  this	  gap	  by	  evaluating	  both	  implicit	  attitude	  change	  and	  immediate	  behavioral	  differences	  after	  using	  an	  EC	  procedure	  to	  pair	  target	  food	  items	  with	  negative	  images.	  	  	   A	  2011	  study	  by	  Hollands,	  Prestwich,	  and	  Marteau	  paired	  images	  of	  snack	  foods	  with	  images	  of	  aversive	  health	  consequences	  such	  as	  obesity	  and	  heart	  disease.	  The	  EC	  intervention	  consisted	  of	  100	  pairings	  consisting	  of	  a	  one-­‐second	  appearance	  of	  one	  of	  five	  snack	  images	  (CS),	  each	  shown	  20	  times	  in	  random	  order,	  followed	  by	  a	  one-­‐second	  appearance	  of	  one	  of	  five	  aversive	  bodily	  images	  (US).	  A	  control	  condition	  was	  included	  consisting	  of	  the	  same	  one-­‐second	  appearance	  of	  the	  snack	  foods	  instead	  followed	  by	  a	  one-­‐second	  presentation	  of	  a	  blank	  screen.	  Implicit	  attitudes	  were	  measured	  before	  and	  after	  the	  procedure	  using	  an	  IAT	  consisting	  of	  words	  in	  two	  food	  categories,	  fruits	  or	  snacks,	  paired	  with	  words	  in	  two	  attributional	  categories,	  pleasant	  or	  unpleasant.	  All	  measures	  were	  completed	  in	  a	  separate	  room	  from	  the	  EC	  procedure,	  and	  the	  IAT	  pre-­‐test	  was	  followed	  by	  a	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  distraction	  task.	  After	  the	  post-­‐test	  IAT,	  explicit	  attitudes	  towards	  fruits	  and	  snacks	  were	  measured,	  and	  participants	  made	  two	  related	  behavioral	  choices,	  both	  presented	  as	  rewards	  for	  participation.	  The	  first	  choice	  was	  of	  an	  immediate	  reward	  selected	  from	  a	  bowl	  containing	  the	  fruit	  and	  snack	  items	  used	  in	  the	  experiment,	  and	  for	  the	  second	  they	  were	  offered	  a	  voucher	  for	  either	  a	  fruit	  or	  confectionary	  stand	  in	  the	  nearby	  area.	  	  	   Hollands	  et	  al.	  (2011)	  found	  that	  the	  intervention	  condition	  chose	  fruit	  over	  snacks	  significantly	  more	  than	  the	  control	  condition,	  and	  that	  this	  effect	  was	  medium	  in	  size.	  Condition	  also	  predicted	  post-­‐intervention	  implicit	  attitudes	  while	  controlling	  for	  baseline	  scores.	  Additionally,	  there	  was	  a	  significant	  interaction	  between	  baseline	  implicit	  attitude	  scores	  and	  condition,	  indicating	  that	  implicit	  preference	  for	  snacks	  relative	  to	  fruits	  decreased	  significantly	  for	  those	  with	  high	  to	  moderate	  initial	  snack	  preference,	  but	  not	  for	  those	  with	  a	  weak	  initial	  preference	  for	  snacks.	  This	  may	  indicate	  that	  an	  EC	  intervention	  is	  most	  effective	  for	  individuals	  with	  stronger	  initial	  preference	  for	  the	  target	  food.	  Further,	  post-­‐intervention	  implicit	  attitudes	  predicted	  behavior	  above	  and	  beyond	  explicit	  attitudes,	  which	  did	  not	  differ	  by	  condition,	  and	  implicit	  attitudes	  partially	  mediated	  the	  effect	  of	  the	  intervention	  on	  food	  choice.	  These	  findings	  support	  the	  theory	  that	  implicit	  attitude	  change,	  rather	  than	  explicit	  attitude	  change,	  is	  responsible	  for	  the	  behavioral	  effects.	  	   A	  second	  2011	  study	  conducted	  by	  Lebens	  et	  al.	  also	  used	  EC	  to	  pair	  images	  of	  snack	  foods	  with	  negatively	  valenced	  images,	  however	  their	  procedure	  differed	  from	  Hollands	  et	  al.	  in	  several	  ways.	  	  In	  this	  EC	  procedure,	  snack	  or	  fruit	  images	  were	  presented	  on	  different	  quadrants	  of	  the	  computer	  screen,	  and	  the	  participant	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  was	  instructed	  to	  respond	  with	  different	  keys	  based	  on	  the	  image	  location.	  The	  food	  image	  was	  then	  followed	  by	  a	  400ms	  presentation	  of	  a	  woman’s	  body.	  In	  the	  intervention	  condition,	  images	  of	  six	  snacks	  were	  followed	  by	  one	  of	  six	  negative	  (overweight)	  body	  images,	  while	  six	  fruits	  were	  paired	  with	  six	  positive	  (lean)	  body	  images	  across	  a	  total	  of	  144	  total	  trials	  (12	  trials	  per	  snack/fruit	  item).	  In	  the	  control	  condition,	  the	  same	  food	  and	  body	  images	  were	  used,	  only	  in	  this	  condition	  both	  the	  snack	  and	  fruit	  stimuli	  were	  followed	  by	  positive	  and	  negative	  body	  images	  at	  the	  same	  frequency.	  Two	  unipolar	  single	  category	  IATs	  were	  administered	  following	  the	  intervention,	  one	  using	  the	  same	  snack	  images	  matched	  with	  words	  from	  neutral	  and	  positive	  attribute	  categories,	  and	  one	  matching	  those	  images	  with	  words	  from	  neutral	  and	  negative	  attribute	  categories.	  A	  behavioral	  measure	  was	  also	  included	  in	  which	  the	  participant	  was	  given	  an	  imaginary	  budget	  and	  asked	  to	  buy	  as	  much	  food	  and	  drink	  as	  she	  would	  need	  if	  she	  did	  not	  leave	  the	  house	  for	  a	  day.	  The	  outcome	  of	  interest	  was	  calories	  from	  snacks	  and	  from	  fruit	  chosen,	  though	  participants	  were	  not	  restricted	  to	  purchasing	  only	  fruit	  and	  snack	  items	  in	  the	  shop.	  Compared	  to	  the	  control	  condition,	  participants	  in	  the	  experimental	  condition	  showed	  less	  positive	  implicit	  associations	  with	  the	  snack	  foods	  after	  the	  intervention.	  However,	  calories	  from	  snacks	  and	  fruit	  measured	  in	  the	  virtual	  shopping	  task	  did	  not	  differ	  by	  condition.	  	  	   The	  difference	  in	  behavioral	  findings	  in	  the	  Lebens	  et	  al.	  study	  in	  comparison	  to	  Hollands	  et	  al.	  may,	  however,	  have	  been	  attributable	  to	  the	  appropriateness	  of	  the	  virtual	  supermarket	  task	  to	  measuring	  change	  in	  the	  intended	  items.	  Only	  10.7%	  of	  calories	  from	  the	  foods	  chosen	  in	  this	  task	  came	  from	  either	  snacks	  or	  fruits.	  The	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  availability	  of	  a	  large	  number	  of	  options	  not	  related	  to	  the	  conditioning	  trial,	  as	  well	  as	  the	  instruction	  to	  purchase	  enough	  food	  for	  an	  entire	  day	  within	  a	  small	  budget	  (which	  may	  have	  affected	  the	  type	  of	  foods	  that	  participants	  thought	  were	  most	  appropriate	  to	  purchase)	  may	  have	  obscured	  the	  ability	  to	  examine	  behavioral	  differences	  in	  selection	  of	  the	  target	  foods.	  However,	  since	  few	  studies	  have	  been	  conducted	  in	  this	  area	  it	  is	  difficult	  to	  determine	  whether	  procedural	  differences	  account	  for	  this	  result	  or	  if	  it	  should	  be	  considered	  a	  true	  null	  fining.	  	   The	  findings	  from	  these	  and	  other	  health-­‐related	  EC	  studies	  suggest	  that	  EC	  is	  a	  viable	  procedure	  for	  changing	  food-­‐related	  attitudes	  and	  potentially	  for	  changing	  eating	  behavior	  in	  the	  short-­‐term,	  however	  little	  is	  known	  about	  long-­‐term	  effectiveness	  for	  changing	  eating	  or	  other	  health	  behaviors.	  While	  the	  results	  of	  these	  studies	  are	  promising,	  more	  research	  is	  needed	  to	  confirm	  whether	  EC	  can	  be	  used	  to	  produce	  change	  in	  implicit	  attitudes	  and	  actual	  consumption	  of	  previously	  liked,	  familiar	  foods.	  If	  altering	  implicit	  attitudes	  is	  to	  become	  a	  viable	  intervention	  to	  facilitate	  weight	  loss,	  it	  is	  particularly	  important	  to	  show	  that	  it	  can	  achieve	  behavioral	  effects	  not	  only	  on	  choices	  made	  immediately	  after	  the	  intervention,	  but	  also	  on	  subsequent	  daily	  behavior.	  The	  current	  study	  seeks	  to	  replicate	  previous	  findings	  showing	  that	  EC	  can	  be	  used	  to	  change	  implicit	  attitudes	  about	  familiar	  foods,	  to	  resolve	  inconsistent	  findings	  regarding	  its	  impact	  on	  short-­‐term	  behavior,	  and	  to	  extend	  previous	  findings	  by	  measuring	  the	  impact	  of	  EC	  training	  on	  real-­‐world	  consumption	  across	  a	  one-­‐week	  follow-­‐up	  period.	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2.	  The	  Current	  Study	  	   This	  study	  investigated	  whether	  an	  EC	  procedure	  could	  be	  used	  to	  change	  implicit	  attitudes	  towards	  non-­‐diet,	  sugar-­‐sweetened	  soft	  drinks	  (“soda”)	  in	  frequent	  soda	  consumers,	  and	  whether	  this	  change	  would	  result	  in	  corresponding	  behavioral	  changes	  in	  immediate	  and	  prospective	  soda	  consumption.	  Soda	  was	  selected	  as	  a	  target	  for	  the	  intervention	  because	  its	  consumption	  is	  associated	  with	  obesity,	  and	  it	  adds	  calories	  to	  individuals’	  diets	  while	  providing	  little	  nutritional	  value	  (Couch,	  2011;	  Vartanian,	  Schwartz,	  &	  Brownell,	  2007).	  Estimates	  of	  adult	  caloric	  intake	  from	  sugar	  sweetened	  beverages	  in	  the	  past	  decade	  range	  from	  142	  to	  207	  kcal	  per	  day	  (Couch,	  2011;	  Grotto	  &	  Zied,	  2010;	  Lin,	  Smith,	  Lee,	  &	  Hall,	  2011).	  In	  addition	  to	  correlational	  evidence	  between	  weight	  and	  consumption,	  as	  well	  as	  longitudinal	  links	  between	  increases	  in	  soda	  consumption	  and	  rising	  obesity	  rates	  (Couch,	  2011),	  a	  2007	  meta-­‐analysis	  by	  Vartanian	  et	  al.	  found	  that	  in	  experimental	  studies,	  increased	  soda	  consumption	  resulted	  in	  higher	  daily	  calorie	  consumption	  and	  weight	  gain.	  These	  studies	  also	  provided	  evidence	  that	  people	  do	  not	  compensate	  for	  the	  added	  caloric	  energy	  consumed	  in	  soda	  by	  reducing	  their	  intake	  of	  other	  foods,	  resulting	  in	  increases	  in	  total	  energy	  intake	  when	  soda	  is	  added	  to	  their	  diet	  (Vartanian	  et	  al.,	  2007).	  	  Therefore	  reducing	  soda	  consumption	  is	  likely	  to	  be	  a	  useful	  target	  for	  individuals	  who	  wish	  to	  reduce	  their	  daily	  calorie	  consumption,	  which	  may	  lead	  to	  longer-­‐term	  improvements	  in	  weight	  and	  health	  outcomes.	  	  	   Additionally,	  soda	  is	  consumed	  regularly	  by	  a	  high	  percentage	  of	  the	  U.S.	  population.	  A	  2012	  Gallup	  poll	  found	  that	  48%	  of	  Americans	  report	  drinking	  at	  least	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  one	  glass	  of	  soda	  per	  day,	  and	  that	  among	  those	  who	  drink	  any	  soda,	  average	  daily	  consumption	  is	  2.6	  glasses	  (Gallup	  Polling,	  2012).	  	  This	  suggests	  that	  an	  intervention	  which	  helps	  reduce	  soda	  consumption	  could	  have	  widespread	  benefits.	  However,	  it	  is	  also	  important	  to	  note	  that	  part	  of	  the	  reason	  for	  this	  popularity	  is	  likely	  attributable	  to	  the	  aggressive	  advertising	  of	  soda	  brands.	  These	  advertisements	  often	  attempt	  to	  increase	  positive	  implicit	  and	  explicit	  associations	  with	  the	  soda	  brand,	  which	  might	  negate	  the	  effects	  of	  a	  negative	  pairing	  procedure.	  For	  this	  reason,	  exposure	  to	  television	  advertisements	  was	  tracked	  as	  a	  potential	  moderator.	  	   This	  study	  compared	  an	  EC	  intervention	  condition,	  in	  which	  images	  of	  soda	  were	  paired	  with	  negatively	  valenced	  images	  (and	  images	  of	  water	  with	  positive	  images)	  with	  a	  control	  condition	  in	  which	  the	  same	  images	  were	  presented	  without	  any	  pairing.	  Both	  attitudes	  and	  behavior	  were	  expected	  to	  differ	  between	  these	  conditions	  following	  the	  intervention.	  	  Behavioral	  differences	  in	  soda	  consumption	  were	  measured	  both	  immediately	  following	  the	  EC	  procedure,	  by	  measuring	  differences	  in	  consumption	  during	  a	  mock	  taste-­‐test,	  and	  through	  participants’	  self-­‐report	  of	  amount	  of	  soda	  consumed	  in	  the	  seven	  days	  following	  the	  EC	  intervention.	  Although	  both	  implicit	  and	  explicit	  attitudes	  were	  measured,	  similar	  research	  had	  shown	  that	  only	  implicit	  attitudes	  are	  impacted	  by	  EC	  (Hollands	  et	  al.,	  2011),	  and	  a	  similar	  outcome	  was	  expected	  in	  this	  study.	  Additionally,	  as	  seen	  in	  the	  Hollands	  et	  al.	  study,	  we	  expected	  individuals	  who	  had	  relatively	  more	  negative	  baseline	  implicit	  attitudes	  towards	  soda	  to	  be	  less	  affected	  by	  the	  intervention	  because	  they	  had	  less	  room	  for	  attitude	  change	  (Hollands	  et	  al.,	  2011).	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2.1	  Hypotheses	  
2.1.1	  Primary	  1. 	  Participants	  in	  the	  EC	  intervention	  condition	  will	  have	  more	  negative	  implicit	  attitudes	  towards	  soda	  following	  EC	  than	  those	  in	  the	  control	  condition.	  2. 	  Participants	  in	  the	  EC	  intervention	  condition	  will	  have	  less	  positive	  implicit	  attitudes	  towards	  soda	  following	  EC	  than	  those	  in	  the	  control	  condition.	  3. 	  Participants	  in	  the	  EC	  intervention	  condition	  will	  consume	  less	  soda	  than	  those	  in	  the	  control	  condition	  in	  a	  mock	  taste	  test	  immediately	  following	  the	  EC	  procedure.	  4. 	  Participants	  in	  the	  EC	  intervention	  condition	  will	  report	  consuming	  less	  soda	  than	  those	  in	  the	  control	  condition	  in	  the	  seven	  days	  following	  the	  EC	  procedure.	  	  
2.1.2	  Secondary	  5. 	  Baseline	  implicit	  attitudes	  will	  moderate	  the	  effect	  of	  EC	  on	  post-­‐EC	  implicit	  attitudes	  such	  that	  those	  with	  the	  most	  positive	  baseline	  implicit	  attitudes	  towards	  soda	  will	  show	  the	  most	  attitude	  change	  following	  EC.	  6. Change	  in	  implicit	  attitudes	  will	  mediate	  the	  effect	  of	  the	  intervention	  on	  soda	  consumption	  during	  the	  taste	  test	  and	  seven-­‐day	  follow-­‐up	  period.	  7. 	  In	  line	  with	  other	  EC	  research	  (e.g.	  Hollands	  et	  al.,	  2011),	  both	  implicit	  and	  explicit	  attitudes	  at	  post-­‐treatment	  will	  independently	  predict	  soda	  consumption	  during	  the	  taste	  test	  and	  seven-­‐day	  follow-­‐up	  period.	  
2.1.3	  Exploratory	  8. 	  Baseline	  intention	  to	  reduce	  soda	  consumption	  will	  moderate	  the	  effect	  of	  EC	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  on	  post-­‐EC	  soda	  consumption,	  such	  that	  those	  with	  stronger	  intention	  to	  reduce	  soda	  consumption	  will	  show	  greater	  reduction	  in	  soda	  consumption	  after	  the	  procedure.	  9. There	  will	  be	  no	  significant	  difference	  between	  conditions	  in	  diet	  soda	  consumption	  in	  the	  seven	  days	  following	  the	  EC	  procedure.	  	  10. There	  will	  be	  no	  significant	  difference	  between	  conditions	  in	  other	  sweetened	  beverage	  consumption	  in	  the	  seven	  days	  following	  the	  EC	  procedure.	  	  
2.2	  Methods	  
2.2.1	  Participant	  Enrollment	  	   Participants	  were	  men	  and	  women	  aged	  18	  and	  above	  recruited	  from	  the	  Drexel	  University	  community.	  To	  meet	  basic	  eligibility	  criteria,	  participants	  had	  to	  own	  a	  smartphone	  or	  other	  phone	  with	  regular	  web	  access	  and	  be	  able	  to	  get	  to	  Drexel’s	  University	  City	  campus	  to	  attend	  a	  one-­‐time	  study	  visit.	  The	  study	  was	  advertised	  via	  flyers,	  emails	  to	  Drexel	  listservs,	  and	  posting	  on	  an	  online	  research	  recruitment	  site	  for	  Drexel	  psychology	  students	  (sona	  systems).	  	  The	  study	  was	  described	  to	  potential	  participants	  as	  an	  investigation	  of	  the	  impact	  of	  different	  types	  of	  visual	  images	  on	  the	  liking	  of	  non-­‐diet	  soda.	  	  Most	  individuals	  first	  completed	  a	  brief	  online	  screening	  to	  assess	  basic	  eligibility	  (age,	  location,	  phone	  access,	  and	  drinking	  non-­‐diet	  soda	  at	  least	  weekly,	  which	  was	  assessed	  through	  a	  series	  of	  questions	  about	  soda	  drinking).	  A	  minority	  of	  individuals	  contacted	  the	  study	  directly	  by	  phone	  or	  email	  and	  did	  not	  complete	  the	  online	  screening.	  Both	  successful	  online	  screening	  completers	  and	  individuals	  
	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	   	   	   	   	   	  	   30	  who	  did	  not	  complete	  the	  screen	  were	  then	  contacted	  by	  phone	  by	  study	  personnel	  for	  a	  more	  in	  depth	  eligibility	  screening.	  During	  the	  call,	  the	  study	  personnel	  described	  the	  study,	  confirmed	  basic	  eligibility	  criteria,	  confirmed	  willingness	  to	  receive	  text	  messages	  from	  the	  study,	  and	  assessed	  soda	  consumption	  and	  exclusion	  criteria.	  Individuals	  had	  to	  report	  consuming	  a	  minimum	  of	  36	  ounces	  (e.g.	  three	  12-­‐ounce	  cans)	  per	  week	  of	  non-­‐diet	  soda	  to	  be	  eligible	  to	  move	  to	  the	  next	  stage	  of	  the	  enrollment	  process.	  	  Participants	  were	  excluded	  from	  the	  study	  if	  they	  reported	  the	  intention	  to	  undergo	  any	  medical	  procedures	  that	  would	  require	  a	  period	  of	  fasting	  or	  dietary	  changes	  (including	  starting	  or	  stopping	  certain	  medications),	  or	  to	  initiate	  self-­‐defined	  dietary	  changes	  or	  join	  a	  diet	  program	  during	  the	  study	  period.	  Because	  EC	  has	  been	  shown	  to	  impact	  attitudes	  and	  behavior	  in	  the	  absence	  of	  explicit	  goals,	  this	  study	  recruited	  soda	  consumers	  regardless	  of	  whether	  they	  actively	  intended	  to	  reduce	  their	  soda	  consumption.	  However,	  the	  intervention	  is	  hypothesized	  to	  be	  most	  useful	  as	  an	  adjunctive	  aid	  for	  individuals	  who	  are	  attempting	  to	  reduce	  consumption,	  and	  intention	  to	  reduce	  consumption	  was	  measured	  during	  the	  study	  assessment	  and	  examined	  as	  a	  potential	  moderator.	  	  Because	  the	  pairing	  stimuli	  (US)	  consisted	  of	  images	  designed	  to	  invoke	  high	  negative	  affect	  and	  disgust	  (see	  Intervention	  description	  below),	  participants	  were	  excluded	  if	  they	  endorsed	  significant	  blood,	  injury,	  or	  injection	  fears,	  similar	  to	  procedures	  used	  in	  Olatunji	  et	  al.	  (2007).	  This	  is	  thought	  to	  reduce	  individual	  variability	  in	  response	  to	  the	  stimuli	  because	  it	  is	  unknown	  whether	  these	  individuals	  would	  have	  either	  a	  greater	  reaction	  to	  the	  stimuli	  due	  to	  heightened	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  fear,	  or	  a	  lesser	  reaction	  due	  to	  fear-­‐driven	  avoidance.	  To	  identify	  these	  individuals	  during	  the	  phone	  screen,	  study	  personnel	  also	  assessed	  previous	  marked	  negative	  reactions	  to	  seeing	  blood	  or	  injuries,	  as	  well	  as	  concern	  with	  the	  level	  of	  discomfort	  the	  individual	  might	  experience	  if	  asked	  to	  view	  those	  stimuli.	  	  Although	  the	  online	  and	  phone	  screening	  process	  was	  used	  to	  determine	  if	  eligibility	  criteria	  were	  likely	  to	  be	  met,	  participants	  were	  not	  considered	  to	  be	  enrolled	  in	  the	  study	  until	  completion	  of	  a	  pre-­‐intervention	  assessment	  period	  which	  was	  used	  to	  confirm	  whether	  they	  drank	  the	  minimum	  amount	  of	  soda	  required	  for	  participation	  (36	  ounces/week	  or	  at	  least	  3	  sodas	  and	  24	  ounces/week).	  In	  order	  to	  become	  enrolled,	  participants	  were	  also	  required	  to	  demonstrate	  adequate	  compliance	  with	  the	  tracking	  procedure	  during	  that	  period	  (See	  Procedure).	  	  	  Of	  264	  individuals	  who	  completed	  the	  online	  screening,	  174	  were	  found	  to	  meet	  basic	  eligibility	  requirements	  and	  were	  contacted	  to	  complete	  a	  phone	  screen,	  along	  with	  an	  additional	  17	  individuals	  who	  contacted	  the	  study	  by	  email	  without	  first	  completing	  the	  screening.	  Of	  those	  contacted,	  48	  were	  considered	  non-­‐responsive	  following	  a	  minimum	  of	  three	  calls	  and	  an	  email	  from	  study	  staff.	  Of	  the	  143	  participants	  reached	  for	  the	  phone	  screen,	  111	  passed	  the	  preliminary	  eligibility	  screen,	  and,	  of	  these,	  104	  were	  registered	  for	  the	  pre-­‐enrollment	  tracking	  period	  (See	  Figure	  1	  for	  reasons	  for	  ineligibility).	  Of	  the	  individuals	  who	  registered,	  eleven	  were	  not	  enrolled	  because	  they	  failed	  to	  meet	  pre-­‐enrollment	  tracking	  compliance	  requirements	  (i.e.	  missed	  more	  than	  3	  prompts)	  and	  one	  was	  not	  enrolled	  because	  she	  did	  not	  meet	  minimum	  soda	  drinking	  requirements.	  One	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  additional	  participant	  was	  allowed	  to	  complete	  the	  study	  but	  later	  removed	  because	  she	  was	  found	  to	  not	  meet	  the	  minimum	  soda	  requirement.	  Finally,	  seven	  were	  not	  enrolled	  because	  they	  failed	  to	  attend	  their	  study	  visit	  after	  meeting	  the	  above	  requirements,	  resulting	  in	  a	  final	  sample	  of	  84	  participants.	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  Assessed	  for	  basic	  eligibility:	  
N	  =	  143	  	   Excluded:	  n	  =	  32	  • Did	  not	  meet	  minimum	  soda	  consumption:	  n	  =	  12	  
• Drink	  diet	  soda:	  n	  =	  6	  
• Not	  able	  to	  attend	  study	  visit:	  	  
n	  =	  7	  
• No	  longer	  interested:	  n	  =	  5	  (2	  before	  and	  3	  after	  hearing	  study	  information)	  
• Deferred	  participation:	  n	  =	  2	  	  	  Did	  not	  register	  for	  pre-­‐enrollment	  tracking	  period:	  n	  =	  7	  
Excluded:	  n	  =	  19	  
• Noncompliant	  with	  pre-­‐enrollment	  EMA:	  n	  =	  11	  
• Did	  not	  meet	  minimum	  soda	  consumption:	  n	  =	  1	  Did	  not	  attend	  study	  visit:	  n	  =	  7	  
Registered	  for	  pre-­‐enrollment	  tracking	  period:	  N	  =	  104	  	  
Total	  enrolled:	  N	  =	  85	  	  
Allocated	  to	  EC:	  n	  =	  43	  	  
Analyzed:	  n	  =	  43	  IAT	  Analyses:	  n	  =	  39	  
• Excluded	  due	  to	  IAT	  error:	  n	  =	  3	  	  
• Excluded	  due	  to	  10%	  responses	  <300ms	  :	  n	  =	  1	  	  
Analyzed:	  n	  =	  41	  IAT	  Analyses:	  n	  =	  38	  
• Excluded	  due	  to	  IAT	  error:	  n	  =	  3	  Taste	  test	  Analyses:	  n	  =	  39	  
• Excluded	  due	  to	  taking	  soda:	  n	  =	  1	  
• Excluded	  due	  to	  spilled	  soda:	  n	  =	  1	  	  	  
Enrollment	  
Allocation	  to	  Treatment	  
Analyses	  
Allocated	  to	  Control:	  n	  =	  42	  
• Excluded	  (did	  not	  meet	  min.	  soda	  consumption):	  n	  =	  1	  	  
Figure	  1.	  CONSORT	  flow-­‐chart.	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2.2.2	  Ethical	  Considerations	  	   Permission	  to	  conduct	  this	  study	  was	  obtained	  from	  the	  Drexel	  Institutional	  Review	  Board.	  All	  participants	  were	  required	  to	  sign	  informed	  consent	  in	  order	  to	  participate.	  The	  consent	  form	  informed	  participants	  that	  the	  study	  procedure	  might	  impact	  their	  desire	  to	  consume	  soda	  so	  that	  they	  could	  make	  an	  informed	  decision	  about	  whether	  or	  not	  to	  participate	  in	  the	  research.	  	  Because	  soda	  consumption	  data	  was	  collected	  during	  the	  pre-­‐enrollment	  procedure	  prior	  to	  official	  enrollment,	  a	  copy	  of	  the	  informed	  consent	  was	  sent	  to	  participants	  via	  email	  after	  successful	  completion	  of	  the	  phone	  screen,	  and	  permission	  was	  obtained	  orally	  to	  collect	  this	  data	  prior	  to	  completion	  of	  the	  signature	  form.	  This	  procedure	  was	  also	  approved	  by	  the	  Drexel	  IRB	  prior	  to	  beginning	  data	  collection.	  	  All	  data	  collected	  for	  the	  study	  were	  labeled	  with	  an	  identification	  number	  and	  stored	  without	  any	  other	  identifying	  information.	  Consent	  forms	  were	  stored	  in	  a	  separate	  locked	  location	  and	  only	  study	  personnel	  were	  allowed	  access	  to	  study	  data.	  	  
2.2.3	  Procedure	  	  
Assessment.	  Study	  assessments	  included	  two	  periods	  of	  tracking	  real-­‐world	  soda	  consumption	  by	  responding	  to	  regular	  daily	  prompts	  from	  the	  research	  team,	  as	  well	  as	  one	  in-­‐person	  assessment	  conducted	  together	  with	  the	  study	  intervention	  (i.e.	  the	  “study	  visit”).	  The	  two	  tracking	  periods	  occurred	  one-­‐week	  pre-­‐intervention	  (i.e.	  pre-­‐enrollment)	  and	  one-­‐week	  post	  intervention.	  The	  study	  visit	  typically	  took	  place	  two	  days	  after	  the	  last	  day	  of	  the	  pre-­‐intervention	  tracking	  period.	  The	  day	  in	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  between	  was	  scheduled	  to	  allow	  time	  for	  the	  research	  team	  to	  contact	  the	  participant	  to	  confirm	  eligibility.	  If	  a	  participant	  missed	  or	  needed	  to	  reschedule	  their	  study	  visit,	  they	  were	  required	  to	  do	  so	  within	  seven	  days	  to	  avoid	  having	  to	  repeat	  the	  pre-­‐intervention	  tracking	  period.	  	  	  	  During	  the	  tracking	  periods,	  participants	  were	  contacted	  three	  times	  per	  day	  via	  an	  automated	  text	  message	  service	  (SurveySignal;	  Hofmann	  &	  Patel,	  2012)	  that	  connected	  them	  to	  a	  brief	  online	  survey	  containing	  questions	  about	  their	  soda	  consumption	  since	  completion	  of	  the	  previous	  entry.	  This	  process	  of	  prompting	  participants	  to	  report	  on	  a	  given	  behavior	  in	  the	  moment	  as	  they	  go	  about	  their	  daily	  lives	  is	  often	  referred	  to	  as	  ecological	  momentary	  assessment	  (EMA,	  e.g.	  Stone	  &	  Shiffman,	  1994).	  During	  the	  pre-­‐intervention	  tracking	  period,	  participants	  were	  required	  to	  respond	  to	  19	  or	  more	  of	  the	  21	  EMA	  prompts	  (90.5%)	  within	  three	  hours	  of	  receiving	  the	  prompt	  to	  be	  eligible	  for	  the	  study.	  	  Participants	  were	  notified	  by	  email	  of	  any	  missed	  prompts	  and	  were	  notified	  by	  both	  phone	  and	  email	  if	  they	  had	  surpassed	  this	  limit,	  leading	  to	  cancellation	  of	  their	  intervention	  appointment.	  Participants	  were	  given	  one	  opportunity	  to	  reschedule	  and	  repeat	  the	  pre-­‐intervention	  period	  before	  being	  removed	  from	  the	  study.	  Three	  participants	  chose	  to	  re-­‐attempt	  the	  pre-­‐enrollment	  period	  and	  were	  then	  admitted	  to	  the	  study.	  	  The	  study	  visits	  lasted	  for	  approximately	  one	  hour	  and	  fifteen	  minutes	  and	  consisted	  of	  both	  assessment	  and	  intervention	  procedures.	  Study	  visit	  tasks	  were	  completed	  in	  the	  following	  order:	  a)	  informed	  consent	  procedure,	  b)	  collection	  of	  demographic	  information	  and	  explicit	  attitudes	  about	  soda,	  c)	  baseline	  measurement	  of	  implicit	  attitudes,	  d)	  a	  distraction	  word-­‐search	  task,	  e)	  intervention	  
	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	   	   	   	   	   	  	   36	  procedure,	  f)	  post-­‐intervention	  measure	  of	  implicit	  attitudes,	  g)	  explicit	  attitude	  measure	  and	  taste-­‐test.	  Because	  it	  was	  thought	  that	  differences	  in	  hunger,	  thirst,	  or	  recent	  soda	  consumption	  might	  affect	  study	  measures,	  participants	  were	  asked	  not	  to	  have	  anything	  to	  eat	  or	  drink	  other	  than	  water	  within	  two	  hours	  of	  the	  assessment,	  and	  to	  not	  drink	  water	  within	  30	  minutes	  of	  the	  assessment.	  Questions	  about	  the	  time	  at	  which	  the	  participant	  last	  ate,	  drank,	  and	  drank	  soda	  were	  embedded	  within	  the	  self-­‐report	  measures	  and	  all	  participants	  reported	  following	  these	  instructions	  (i.e.	  the	  times	  they	  listed	  were	  outside	  of	  the	  appropriate	  2-­‐hour	  and	  30-­‐minute	  windows).	  Additionally,	  due	  to	  concerns	  that	  time	  of	  day	  might	  affect	  study	  measures	  (in	  particular,	  that	  most	  individuals	  do	  not	  consume	  soda	  early	  in	  the	  morning),	  all	  assessments	  were	  conducted	  after	  11am	  and	  study	  visit	  time	  was	  recorded.	  	  For	  the	  seven	  days	  following	  the	  intervention	  (starting	  the	  day	  after	  the	  intervention),	  participants	  were	  again	  required	  to	  track	  their	  soda	  consumption	  in	  the	  same	  manner	  as	  during	  the	  pre-­‐intervention	  period.	  To	  encourage	  high	  compliance	  with	  EMA	  responses	  during	  the	  post-­‐intervention	  period,	  the	  compensation	  schedule	  was	  based	  on	  number	  of	  post	  responses.	  Participants	  were	  offered	  a	  choice	  of	  five	  dollars	  or	  one	  extra	  credit	  point	  if	  they	  responded	  to	  13	  or	  fewer	  of	  the	  21	  EMA	  prompts	  (61.9%),	  ten	  dollars	  or	  two	  extra	  credit	  points	  if	  they	  responded	  to	  14-­‐16	  of	  the	  prompts	  (66.7	  –	  76.2%)	  fifteen	  dollars	  or	  three	  extra	  credit	  points	  if	  they	  responded	  to	  17-­‐19	  of	  the	  prompts	  (80.1	  –	  90.5%),	  or	  twenty	  dollars	  or	  four	  extra	  credit	  points	  for	  responding	  to	  20-­‐21	  of	  the	  prompts	  (95.2-­‐100%).	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Intervention.	  Both	  intervention	  and	  IAT	  tasks	  were	  programmed	  using	  E-­‐Prime	  Studio	  2.0	  for	  Windows,	  which	  recorded	  all	  response	  times	  in	  milliseconds.	  Consistent	  with	  the	  procedure	  used	  by	  Lebens	  et	  al.	  (2011),	  a	  picture-­‐picture	  evaluative	  conditioning	  task	  was	  used	  in	  which	  images	  of	  soda	  and	  water	  (CSs)	  were	  presented	  in	  one	  of	  the	  four	  quadrants	  of	  the	  computer	  screen.	  To	  limit	  awareness	  of	  the	  purpose	  of	  the	  task,	  participants	  were	  asked	  to	  categorize	  each	  CS	  based	  on	  its	  location	  on	  the	  screen.	  They	  were	  instructed	  to	  press	  the	  “i”	  key	  when	  the	  image	  appeared	  in	  one	  of	  the	  two	  top	  quadrants	  and	  the	  “e”	  key	  when	  the	  image	  appeared	  in	  one	  of	  the	  bottom	  quadrants.	  This	  procedure	  was	  repeated	  for	  120	  trials	  with	  an	  inter-­‐trial	  interval	  of	  1500ms.	  Of	  the	  120	  trials,	  half	  displayed	  soda	  CSs	  and	  half	  displayed	  water	  CSs.	  	  In	  the	  EC	  condition,	  soda	  and	  water	  images	  were	  paired	  with	  a	  US	  by	  the	  subsequent	  appearance	  of	  a	  second	  image	  on	  the	  screen.	  Following	  the	  participant’s	  response,	  the	  US	  appeared	  in	  the	  same	  quadrant	  for	  500ms.	  Soda	  CSs	  were	  always	  paired	  with	  negatively	  valenced	  (disgusting)	  images,	  and	  water	  CSs	  were	  always	  paired	  with	  positively	  valenced	  images.	  	  Consistent	  with	  previous	  studies,	  the	  duration	  of	  the	  appearance	  of	  the	  US	  was	  selected	  such	  that	  it	  would	  be	  consciously	  perceived	  by	  participants.	  Although	  research	  for	  both	  Pavlovian	  conditioning	  as	  a	  whole	  have	  demonstrated	  effectiveness	  of	  subliminal	  conditioning,	  in	  which	  the	  stimulus	  is	  presented	  for	  an	  interval	  which	  is	  too	  brief	  to	  be	  consciously	  perceived,	  with	  the	  EC	  subtype	  effects	  have	  been	  more	  mixed	  for	  subliminal	  US	  presentations,	  and	  the	  overall	  effect	  size	  in	  meta-­‐analysis	  was	  not	  significantly	  different	  from	  zero	  (d	  =	  .21,	  p	  =	  .11).	  Therefore	  it	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  may	  be	  that	  associative	  learning	  requires	  some	  degree	  of	  conscious	  processing,	  even	  if	  the	  resulting	  learned	  associations	  are	  accessible	  both	  on	  the	  conscious	  and	  non-­‐conscious	  level.	  In	  the	  control	  condition,	  the	  same	  categorization	  task	  was	  used,	  however	  no	  pairing	  took	  place	  (i.e.	  no	  second	  image	  appeared	  following	  a	  response).	  Instead,	  participants	  responded	  directly	  to	  the	  two	  sets	  of	  images	  in	  separate	  blocks	  –	  first	  to	  the	  CS	  images,	  then	  to	  the	  US	  images.	  The	  decision	  to	  separate	  CS	  and	  US	  images	  rather	  than	  use	  a	  random	  pairing	  system	  was	  designed	  to	  prevent	  a	  potentially	  strong	  affective	  response	  to	  the	  disgust	  images	  from	  altering	  implicit	  attitudes	  towards	  soda	  in	  spite	  of	  equivalent	  positive	  pairings.	  	  
Image	  selection.	  The	  images	  used	  in	  the	  study	  were	  taken	  from	  the	  International	  Affective	  Picture	  System	  (IAPS,	  Lang,	  Bradley,	  &	  Cuthbert,	  2008;	  all	  positive	  US	  images	  and	  six	  disgust	  US	  images)	  and	  the	  internet	  (18	  disgust	  US	  images	  and	  all	  CS	  images).	  Both	  CS	  and	  disgust	  US	  images	  were	  first	  piloted	  on	  a	  group	  of	  86	  volunteers.	  A	  larger	  pool	  of	  US	  images	  (24)	  was	  selected	  in	  comparison	  to	  previous	  studies	  (typically	  six	  images)	  in	  order	  to	  prevent	  habituation	  to	  the	  disgust	  UC	  images.	  For	  the	  CS,	  a	  set	  of	  soda	  images	  were	  downloaded	  from	  available	  online	  images	  by	  the	  research	  team	  which	  clearly	  featured	  each	  of	  the	  top	  five	  non-­‐diet	  soda	  brands	  by	  U.S.	  market	  share	  (Coca-­‐Cola	  (17.0%),	  Pepsi	  cola	  (9.5%),	  Mountain	  Dew	  (6.8%),	  Dr.	  Pepper	  (6.3%),	  and	  Sprite	  (5.6%;	  NBC,	  2011),	  or	  which	  featured	  a	  combination	  of	  several	  of	  these	  brands.	  Fifteen	  to	  25	  images	  featuring	  each	  soda	  brand	  were	  rated	  by	  individuals	  in	  the	  pilot	  sample	  who	  reported	  drinking	  that	  soda	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  brand	  at	  least	  once	  per	  month.	  These	  individuals	  were	  asked	  to	  rate	  the	  representativeness	  of	  each	  image	  to	  what	  they	  see	  or	  think	  about	  when	  buying	  and	  when	  drinking	  (separate	  ratings)	  that	  soda.	  	  To	  increase	  the	  relevance	  of	  the	  EC	  to	  the	  individual	  participants’	  consumption	  patterns,	  five	  separate	  sets	  of	  CS	  images	  were	  developed	  in	  which	  one	  of	  each	  of	  the	  five	  top	  brands	  was	  featured.	  In	  each	  CS	  image	  set,	  the	  three	  most	  representative	  individual	  images	  of	  that	  brand	  were	  included,	  while	  the	  other	  three	  other	  images	  were	  selected	  to	  feature	  generic	  images	  of	  soda	  (i.e.,	  soda	  pouring	  into	  a	  glass	  with	  no	  visible	  brand	  label)	  or	  multiple	  soda	  brands.	  The	  inclusion	  of	  both	  featured	  and	  general	  soda	  images	  in	  each	  set	  was	  designed	  so	  that	  the	  EC	  procedure	  would	  be	  targeted	  to	  the	  individual	  participant’s	  drinking	  habits,	  yet	  would	  still	  be	  generalizable	  to	  other	  soda	  types.	  The	  soda	  brand	  featured	  in	  the	  three	  single	  brand	  images	  will	  be	  referred	  to	  as	  the	  “targeted”	  soda	  in	  analyses	  below.	  	  Self-­‐report	  items	  asking	  about	  preferred	  soda	  brand	  and	  relative	  frequency	  that	  each	  soda	  brand	  is	  consumed	  were	  used	  to	  select	  the	  targeted	  soda	  type	  for	  each	  participant.	  The	  same	  water	  CS	  images	  were	  used	  with	  every	  EC	  procedure.	  	  	  Although	  the	  IAPS	  contains	  normed	  ratings	  of	  positive	  and	  negative	  affect,	  it	  does	  not	  contain	  ratings	  specific	  to	  disgust,	  which	  has	  been	  shown	  to	  be	  particularly	  effective	  in	  altering	  implicit	  attitudes	  towards	  food	  USs	  (Verwijmeren	  et	  al.,	  2012;	  Olatunji	  et	  al.,	  2007).	  Further,	  it	  was	  thought	  that	  the	  graphic	  nature	  of	  the	  content	  of	  some	  of	  the	  most	  negatively	  valenced	  IAPS	  images	  would	  be	  inappropriate	  for	  the	  purposes	  of	  the	  current	  study.	  For	  these	  reasons,	  all	  disgust	  images	  were	  piloted	  prior	  to	  selection.	  Prior	  to	  the	  image	  pilot,	  three	  researchers	  independently	  sorted	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  100	  potential	  images	  with	  high	  negative	  valence	  from	  the	  IAPS	  and	  internet	  and	  removed	  those	  which	  they	  perceived	  as	  potentially	  disturbing	  or	  upsetting	  to	  participants,	  not	  disgusting,	  or	  low	  quality/unclear.	  Images	  that	  were	  removed	  by	  two	  or	  more	  independent	  raters	  were	  not	  piloted.	  	  Forty-­‐four	  images	  were	  rated	  by	  the	  volunteer	  pool	  in	  terms	  of	  their	  level	  of	  disgust	  and	  degree	  to	  which	  they	  were	  disturbing	  or	  upsetting.	  The	  24	  images	  rated	  highest	  in	  disgust	  were	  included	  in	  the	  final	  set	  of	  US	  images	  unless	  they	  also	  received	  a	  rating	  of	  3.5	  or	  higher	  on	  the	  distressing/upsetting	  rating	  (a	  0-­‐5	  likert	  scale).	  This	  rating	  was	  selected	  to	  represent	  a	  moderately	  high	  amount	  of	  distress	  and	  was	  designed	  to	  further	  screen	  out	  images	  that	  might	  confuse	  disgust-­‐based	  repulsion	  with	  repulsion	  by	  other	  strong	  emotions	  due	  to	  graphic	  content.	  Seven	  images	  were	  removed	  due	  to	  high	  distress	  ratings.	  Mean	  disgust	  ratings	  for	  the	  24	  images	  selected	  ranged	  from	  0.83	  to	  2.60	  on	  a	  10	  point	  likert	  scale	  in	  which	  0	  represented	  “extremely	  disgusting,”	  5	  represented	  neutral,	  and	  10	  represented	  “pleasant.”	  Images	  used	  as	  positive	  USs	  were	  not	  piloted	  because	  the	  IAPS	  already	  features	  normed	  ratings	  of	  overall	  positive	  and	  negative	  valence.	  The	  24	  images	  with	  the	  most	  positive	  ratings	  were	  selected,	  with	  the	  exception	  of	  selections	  designed	  to	  match	  the	  number	  of	  disgust	  images	  that	  featured	  food	  and	  people.	  	  
Randomization.	  Randomization	  to	  study	  condition	  (and	  IAT	  order)	  was	  assigned	  by	  the	  principal	  investigator	  immediately	  prior	  to	  the	  study	  visit.	  Study	  assessors	  did	  not	  have	  access	  the	  randomization	  file,	  and	  study	  condition	  was	  revealed	  to	  assessors	  as	  “condition	  A”	  or	  “condition	  B”	  prompting	  them	  to	  select	  the	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  appropriate	  E-­‐Prime	  file	  without	  knowledge	  of	  which	  letter	  represented	  the	  intervention	  condition.	  Thus,	  study	  assessors	  were	  blind	  to	  participant	  intervention	  condition.	  Participants	  were	  allocated	  to	  the	  control	  or	  intervention	  condition	  as	  well	  as	  to	  one	  of	  four	  versions	  of	  the	  IAT	  task	  (counterbalancing	  order	  and	  pairing)	  using	  blocked	  randomization.	  Randomization	  was	  assigned	  in	  blocks	  of	  eight,	  which	  both	  allowed	  for	  balancing	  of	  IAT	  versions	  within	  study	  condition	  and	  made	  it	  difficult	  for	  assessors	  to	  predict	  the	  condition	  of	  a	  given	  individual	  prior	  to	  assignment.	  Participants	  received	  exactly	  the	  same	  version	  of	  the	  IAT	  in	  the	  post-­‐test,	  to	  minimize	  error	  variance.	  The	  allocation	  of	  order	  of	  presentation	  for	  sodas	  during	  the	  taste	  test	  (i.e.	  order	  from	  left	  to	  right)	  was	  also	  assigned	  by	  the	  principal	  investigator	  prior	  to	  the	  study	  visit.	  Random	  assignment	  was	  used	  to	  prevent	  order	  effects	  from	  affecting	  taste	  test	  results.	  Soda	  order	  was	  not	  blocked	  and	  was	  instead	  assigned	  through	  generation	  of	  random	  sequences	  of	  integers	  1-­‐5	  which	  were	  each	  assigned	  to	  correspond	  to	  a	  given	  soda	  type.	  	  
Study	  personnel.	  	  Study	  eligibility	  screens	  were	  conducted	  by	  graduate	  students	  in	  Drexel	  University’s	  clinical	  psychology	  doctoral	  program	  as	  well	  as	  trained	  undergraduate	  research	  assistants	  (RAs),	  and	  undergraduate	  RAs	  conducted	  all	  study	  visits	  with	  supervision	  from	  upper	  level	  graduate	  students.	  Prior	  to	  conducting	  any	  screens	  or	  assessments,	  undergraduate	  RAs	  were	  thoroughly	  trained	  on	  study	  procedures	  as	  well	  as	  clinical	  skills	  relevant	  to	  the	  assessment	  of	  blood	  injection	  phobias.	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Measures.	  
Primary	  outcome	  measures.	  	  	  
Implicit	  attitudes.	  The	  Implicit	  Association	  Test	  (IAT;	  Greenwald,	  McGhee,	  &	  Schwartz,	  1998)	  has	  become	  the	  most	  commonly	  used	  measure	  for	  assessing	  implicit	  attitudes.	  The	  IAT	  requires	  participants	  to	  rapidly	  sort	  words	  or	  images	  related	  to	  two	  attribute	  categories	  and	  two	  stimulus	  categories	  by	  pressing	  one	  of	  two	  response	  keys.	  It	  is	  assumed	  that	  individuals	  respond	  faster	  when	  categories	  highly	  associated	  in	  memory	  are	  paired	  to	  the	  same	  response	  key	  relative	  to	  categories	  not	  associated	  in	  memory.	  	  This	  procedure	  has	  been	  shown	  to	  be	  reliable	  and	  a	  robust	  predictor	  of	  behavior	  across	  various	  behavioral	  domains	  (Schnabel,	  Asendorpf,	  &	  Greenwald,	  2008).	  However,	  it	  has	  been	  criticized	  because	  results	  can	  only	  be	  interpreted	  relative	  to	  the	  opposing	  stimulus	  category	  (e.g.,	  Penke,	  Eichstaedt,	  &	  Asendorpf,	  2006)	  This	  is	  particularly	  problematic	  when	  there	  is	  no	  clear	  opposite	  category,	  as	  is	  the	  case	  with	  soda.	  When	  the	  target	  has	  no	  natural	  complimentary	  category,	  it	  has	  been	  suggested	  that	  a	  Single	  Category	  IAT	  (SC-­‐IAT),	  such	  as	  those	  developed	  by	  Penke,	  et	  al.	  (2006)	  and	  Karpinski	  and	  Steinman	  (2006),	  is	  a	  preferable	  method	  for	  assessing	  implicit	  attitudes.	  This	  procedure	  is	  similar	  to	  the	  IAT,	  but	  uses	  one	  unipolar	  category	  (e.g.,	  “soda”)	  and	  one	  bipolar	  concept	  (e.g.,	  positive	  vs.	  negative;	  Schnabel	  et	  al.,	  2008).	  Most	  studies	  have	  shown	  satisfactory	  internal	  consistencies	  and	  good	  predictive	  validity	  for	  the	  SC-­‐IAT	  (Schnabel	  et	  al.,	  2008;	  Karpinski	  &	  Steinman,	  2006).	  Parallel	  to	  procedures	  used	  by	  Houben,	  Roefs,	  and	  Jansen	  (2010)	  and	  Lebens	  et	  al.	  (2011),	  two	  unipolar	  SC-­‐IATs	  were	  used	  to	  separately	  assess	  positive	  and	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  negative	  implicit	  attitudes	  about	  soda.	  In	  the	  positive	  SC-­‐IAT,	  a	  positive	  attribute	  category	  (label:	  “pleasant”;	  attribute	  stimuli:	  tasty,	  delicious,	  nice,	  delightful,	  heavenly,	  enjoyable)	  was	  contrasted	  with	  a	  neutral	  attribute	  category	  (label:	  “neutral”;	  attribute	  stimuli:	  average,	  general,	  normal,	  typical,	  ordinary,	  indifferent).	  In	  the	  negative	  SC-­‐IAT,	  the	  same	  neutral	  attribute	  category	  was	  contrasted	  with	  a	  negative	  attribute	  category	  (label:	  “unpleasant”;	  stimuli:	  unsavory,	  bad,	  nasty,	  awful,	  disgusting,	  gross).	  The	  soda	  images	  used	  in	  the	  IAT	  were	  the	  same	  images	  used	  in	  the	  intervention,	  such	  that	  half	  of	  the	  images	  featured	  the	  targeted	  soda	  brand	  and	  half	  featured	  generic	  soda	  images	  or	  images	  containing	  several	  soda	  brands.	  	  As	  described	  in	  Karpinski	  &	  Steinman	  (2006),	  each	  stage	  consisted	  of	  24	  practice	  trials	  followed	  by	  72	  test	  trials	  in	  which	  soda	  images,	  words	  in	  the	  pairing	  category,	  and	  words	  in	  the	  contrast	  category	  were	  presented	  in	  a	  7:7:10	  ratio	  in	  order	  to	  balance	  the	  percentage	  of	  correct	  responses	  assigned	  to	  each	  key.	  The	  order	  of	  completion	  of	  the	  positive	  and	  negative	  SC-­‐IATs	  was	  counterbalanced,	  and	  within	  each	  SC-­‐IAT	  the	  order	  in	  which	  participants	  completed	  the	  neutral	  vs.	  valenced	  pairings	  were	  also	  counterbalanced	  across	  participants.	  Similar	  to	  other	  studies,	  the	  IAT	  effects	  were	  calculated	  using	  the	  D600	  scoring	  algorithm	  (Greenwald,	  Nosek,	  &	  Banaji,	  2003)	  such	  that	  higher	  scores	  indicate	  faster	  performance	  for	  the	  compatible	  response	  assignment	  (soda	  &	  positive/negative	  vs.	  soda	  &	  neutral)	  and	  thus	  a	  more	  valenced	  implicit	  attitude.	  Error	  scores	  were	  penalized	  as	  the	  mean	  plus	  600ms,	  latencies	  over	  10000	  ms	  were	  excluded	  from	  analyses,	  and	  participants	  with	  more	  than	  10%	  latencies	  under	  300ms	  were	  excluded	  (Greenwald	  et	  al.,	  2003).	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  In	  the	  current	  study,	  one	  person’s	  IAT	  scores	  were	  excluded	  due	  to	  a	  high	  percentage	  of	  latencies	  under	  300ms.	  Additionally,	  there	  was	  an	  error	  in	  one	  of	  the	  IAT	  versions	  for	  one	  target	  soda	  type	  such	  that	  the	  six	  individuals	  who	  were	  administered	  this	  type	  of	  IAT	  only	  were	  asked	  to	  respond	  to	  12	  stimuli	  per	  pairing.	  Because	  this	  was	  not	  considered	  a	  sufficient	  number	  of	  trials,	  these	  individuals’	  data	  were	  not	  included	  in	  any	  IAT	  analyses.	  	  
Soda	  Consumption.	  Although	  attitude	  change	  is	  the	  direct	  target	  of	  an	  EC	  intervention,	  the	  primary	  outcome	  of	  interest	  in	  this	  study	  was	  to	  determine	  whether	  those	  attitude	  changes	  have	  a	  subsequent	  impact	  on	  behavior.	  To	  test	  this,	  soda	  consumption	  was	  measured	  both	  directly	  within	  the	  lab	  immediately	  following	  the	  EC	  intervention	  and	  through	  tracking	  participants’	  real-­‐world	  consumption	  during	  the	  seven	  days	  before	  and	  after	  the	  study	  visit	  using	  EMA.	  	  Consumption	  immediately	  following	  the	  intervention	  was	  measured	  using	  a	  mock	  taste-­‐test,	  presented	  to	  participants	  as	  a	  means	  of	  assessing	  explicit	  ratings	  of	  different	  soda	  flavors	  following	  the	  intervention.	  Participants	  were	  presented	  with	  12-­‐ounce	  servings	  of	  the	  five	  different	  soda	  types	  that	  had	  been	  featured	  in	  the	  EC	  training	  (Coca-­‐Cola,	  Pepsi	  cola,	  Mountain	  Dew,	  Dr.	  Pepper,	  and	  Sprite),	  each	  in	  a	  separate	  clear	  drinking	  glass	  and	  accompanied	  by	  a	  20	  to	  24-­‐ounce	  bottle	  showing	  the	  brand	  logo	  which	  the	  participants	  were	  instructed	  to	  use	  as	  needed.	  Participants	  were	  provided	  with	  a	  handheld	  device	  in	  which	  to	  complete	  a	  survey	  that	  contained	  a	  set	  of	  explicit	  ratings	  of	  taste	  and	  pleasantness	  of	  each	  soda.	  A	  12-­‐ounce	  glass	  of	  water	  was	  also	  provided.	  Participants	  were	  given	  the	  following	  instructions:	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  “In	  front	  of	  you	  are	  five	  sodas	  that	  have	  been	  featured	  in	  some	  of	  the	  tasks	  today.	  We	  would	  like	  you	  to	  taste	  each	  soda	  and	  rate	  it	  on	  the	  dimensions	  listed	  on	  each	  of	  these	  worksheets.	  Drink	  as	  much	  of	  the	  soda	  as	  you	  would	  like	  to	  be	  able	  to	  accurately	  complete	  the	  ratings.	  Please	  be	  sure	  to	  taste	  each	  soda	  at	  least	  once.	  	  Water	  has	  been	  provided	  as	  a	  palate	  cleanser	  for	  you	  to	  sip	  between	  the	  different	  ratings.	  You	  will	  have	  ten	  minutes	  to	  complete	  the	  soda	  ratings.	  That	  means	  that	  you	  should	  spend	  no	  more	  than	  two	  minutes	  rating	  each	  soda.	  If	  you	  complete	  the	  ratings	  before	  I	  return,	  please	  answer	  this	  final	  questionnaire	  regarding	  your	  overall	  soda	  attitudes.	  If	  you	  would	  like,	  you	  are	  free	  to	  drink	  any	  of	  the	  remaining	  beverages	  during	  that	  time.”	  Prior	  to	  and	  following	  completion	  of	  the	  assessment,	  the	  assessor	  measured	  the	  weight	  in	  grams	  of	  each	  beverage,	  including	  water,	  using	  a	  food	  scale	  and	  recorded	  the	  amounts.	  Because	  pre-­‐test	  soda	  weights	  differed	  only	  minutely,	  soda	  consumption	  was	  calculated	  directly	  as	  the	  difference	  between	  pre-­‐test	  and	  post-­‐test	  beverage	  weights.	  Both	  the	  overall	  amount	  of	  soda	  consumed	  in	  the	  taste	  test	  and	  amount	  of	  the	  targeted	  brand	  consumed	  were	  examined	  in	  relevant	  analyses.	  Real-­‐world	  soda	  consumption	  was	  tracked	  across	  the	  seven	  days	  preceding	  and	  following	  the	  intervention	  day	  using	  EMA.	  Participants	  responded	  to	  three	  daily	  prompts	  sent	  from	  the	  research	  team	  via	  an	  automated	  text-­‐messaging	  system	  by	  completing	  a	  brief	  online	  survey	  which	  recorded	  how	  many	  ounces	  of	  soda	  they	  had	  consumed	  since	  the	  previous	  prompt,	  as	  well	  as	  the	  brand	  of	  soda	  consumed	  and	  whether	  it	  was	  diet	  or	  non-­‐diet.	  Size	  references	  were	  provided,	  and	  participants	  were	  asked	  to	  separately	  list	  the	  total	  number	  of	  ounces	  in	  the	  soda	  container	  and	  the	  percentage	  of	  the	  container	  consumed	  to	  help	  them	  to	  accurately	  report	  consumption	  quantities.	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  Participants	  were	  required	  to	  respond	  to	  each	  prompt	  within	  three	  hours	  of	  its	  receipt,	  after	  which	  time	  the	  link	  was	  no	  longer	  active	  such	  that	  responses	  could	  not	  be	  recorded	  outside	  of	  the	  specified	  time	  window.	  Upon	  opening	  each	  prompt,	  the	  participant	  was	  first	  asked	  if	  they	  had	  missed	  the	  previous	  prompt	  and	  if	  so	  was	  given	  the	  opportunity	  to	  enter	  soda	  consumed	  during	  the	  time	  period	  immediately	  prior	  to	  the	  current	  recording	  only.	  This	  procedure	  was	  designed	  to	  allow	  for	  recovery	  of	  missing	  data	  without	  significantly	  diminishing	  the	  accuracy	  of	  reporting	  by	  allowing	  retrospective	  reports	  across	  longer	  periods	  of	  time.	  During	  the	  pre-­‐intervention	  period,	  any	  missed	  prompt	  counted	  towards	  the	  compliance	  requirement,	  regardless	  of	  whether	  the	  participant	  subsequently	  entered	  information	  about	  the	  missed	  time	  period.	  	  EMA	  soda	  consumption	  was	  calculated	  as	  an	  average	  of	  soda	  ounces	  consumed	  per	  prompt	  during	  the	  pre-­‐intervention	  and	  the	  post-­‐intervention	  periods,	  respectively.	  To	  compute	  these	  averages,	  ounces	  per	  soda	  were	  first	  calculated	  by	  multiplying	  total	  ounces	  in	  each	  soda	  container	  by	  the	  reported	  percent	  consumed,	  then	  summed	  across	  multiple	  sodas	  reported	  at	  the	  same	  time	  point,	  resulting	  in	  total	  ounces	  consumed	  at	  each	  of	  the	  42	  time	  points.	  	  Average	  soda	  ounces	  per	  prompt	  were	  then	  computed	  across	  the	  first	  and	  last	  21	  time	  points	  (“overall	  regular	  soda”).	  The	  same	  procedure	  was	  used	  to	  calculate	  average	  amounts	  of	  diet	  soda	  and	  targeted	  soda	  consumed	  across	  each	  of	  those	  periods.	  	  After	  completing	  the	  final	  prompt	  of	  each	  recording	  period,	  participants	  were	  also	  asked	  to	  report	  on	  the	  consumption	  of	  other	  sweetened	  beverages	  across	  the	  week	  to	  allow	  for	  exploratory	  analyses	  regarding	  whether	  such	  beverages	  are	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  substituted	  when	  individuals	  reduce	  soda	  consumption	  (items	  asked	  about	  the	  quantity	  of	  coffee,	  energy	  drinks,	  and	  of	  other	  sugar-­‐sweetened	  beverages	  consumed	  on	  average	  per	  day	  and	  total	  across	  the	  week).	  Size	  references	  were	  provided	  to	  help	  participants	  accurately	  gauge	  consumption	  quantities.	  	  
Secondary	  outcome	  measures.	  	  	  
Explicit	  attitudes.	  Explicit	  attitudes	  towards	  soda	  in	  general	  and	  towards	  the	  participant’s	  favorite	  soda	  were	  collected	  via	  self-­‐report	  prior	  to	  the	  intervention,	  then	  again	  during	  the	  taste	  test	  following	  the	  intervention.	  Participants	  responded	  to	  eight	  general	  questions	  both	  before	  and	  after	  the	  intervention	  by	  rating	  their	  attitudes	  towards	  soda	  along	  6-­‐point	  likert	  scales	  (anchors	  “Not	  at	  all”	  to	  “Extremely”)	  using	  the	  prompt	  “For	  me,	  drinking	  soda	  is…”	  (healthy,	  unhealthy,	  bad,	  good,	  enjoyable,	  unenjoyable,	  pleasant,	  and	  unpleasant).	  	  During	  the	  post-­‐intervention	  taste	  test,	  each	  beverage	  was	  rated	  using	  the	  same	  scales	  in	  response	  to	  the	  prompt	  “To	  me,	  the	  taste	  of	  this	  soda	  is….”	  	  Items	  were	  averaged	  (reverse	  scored	  where	  appropriate)	  to	  create	  a	  composite	  explicit	  rating	  of	  each	  soda	  and	  of	  soda	  in	  general.	  Internal	  consistency	  was	  examined	  using	  Chronbach’s	  alpha	  and	  found	  to	  range	  from	  .65	  to	  .82	  (acceptable	  to	  good)	  across	  the	  different	  administrations,	  with	  higher	  consistency	  when	  the	  ratings	  were	  used	  during	  the	  taste	  test	  in	  comparison	  to	  pre-­‐test	  ratings.	  An	  examination	  of	  item-­‐total	  correlations	  and	  scale	  properties	  with	  items	  deleted	  suggested	  that	  the	  removal	  of	  “healthy”	  and	  in	  some	  cases,	  of	  “unhealthy”	  might	  lead	  to	  slight	  improvement	  in	  internal	  consistency,	  however	  as	  the	  amount	  of	  
	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	   	   	   	   	   	  	   48	  improvement	  was	  small	  and	  these	  items	  were	  consistent	  with	  ratings	  used	  in	  other	  studies,	  the	  items	  were	  maintained	  in	  computing	  composite	  scores.	  
Additional	  information.	  Demographic	  information	  and	  other	  information	  potentially	  relevant	  to	  the	  study	  such	  as	  exposure	  to	  soda	  advertisements,	  current	  dieting	  status,	  current	  intention	  to	  reduce	  soda	  consumption,	  and	  concern	  about	  health	  were	  collected	  using	  self-­‐report	  measures.	  Questions	  regarding	  television	  and	  advertisement	  exposure	  were	  modeled	  after	  those	  in	  other	  studies	  such	  as	  Williams,	  Sallis,	  Calfas,	  and	  Burke	  (1999;	  television	  viewing	  time)	  and	  Cha	  (2013;	  online	  video	  content).	  BMI	  was	  computed	  from	  self-­‐reported	  height	  and	  participants’	  measured	  weight	  during	  the	  study	  visit.	  Measures	  of	  trait	  self	  control	  (Self	  Control	  Scale,	  Tangney,	  Baumeister,	  &	  Boone,	  2004)	  and	  mindfulness	  (PHLMS;	  Cardaciotto,	  Herbert,	  Forman,	  Moitra,	  &	  Farrow,	  2008)	  were	  also	  included	  for	  potential	  use	  in	  exploratory	  moderation	  analyses.	  Also	  included	  were	  measures	  of	  current	  dieting	  status	  and	  concern	  about	  weight,	  shape,	  and	  health,	  which	  were	  assessed	  using	  individual	  items	  similar	  previous	  studies,	  as	  well	  as	  using	  the	  Eating	  Inventory	  (EI	  or	  TFEQ,	  Stunkard	  &	  Messick,	  1985)	  and	  Restraint	  Scale	  (Herman	  &	  Polivy,	  1980).	  	  See	  appendix	  A	  for	  a	  copy	  of	  all	  measures.	  	  
2.3	  Results	  
2.3.1	  Participants	  Participants	  were	  84	  men	  and	  women	  (n	  Men=	  32,	  38.1%)	  recruited	  from	  the	  Drexel	  University	  community.	  The	  majority	  were	  full-­‐time	  undergraduate	  students	  (n	  =	  76,	  90.5%)	  with	  the	  remaining	  group	  consisting	  of	  part-­‐time	  students,	  graduate	  students,	  and	  staff.	  	  In	  addition	  to	  their	  student	  status,	  nearly	  half	  of	  the	  sample	  also	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  worked	  full	  (n	  =	  14,	  16.7%)	  or	  part-­‐time	  (n	  =	  22,	  26.2%).	  The	  mean	  age	  of	  the	  sample	  was	  21.8	  (SD	  =	  4.0)	  and	  most	  were	  single	  (n	  =	  63,	  75.0%)	  or	  in	  a	  committed	  relationship	  not	  living	  with	  their	  partner	  (n	  =	  15,	  17.9%).	  The	  sample	  was	  racially	  diverse	  with	  48.8%	  self-­‐identifying	  as	  white	  or	  European	  (n	  =	  41),	  32.2%	  identifying	  as	  Asian	  or	  Asian	  American	  (n	  =	  27),	  14.3%	  identifying	  as	  black,	  Caribbean	  or	  Haitian	  (n	  =	  12)	  and	  4.8%	  identifying	  as	  Hispanic	  and	  either	  white	  or	  black	  (n	  =	  4).	  Twenty	  of	  the	  participants	  (23.8%)	  reported	  that	  English	  was	  not	  their	  first	  language.	  The	  average	  participant	  was	  in	  the	  overweight	  range	  (MBMI	  =	  25.0,	  SD	  =	  1.7)	  and	  reported	  drinking	  146.1	  total	  ounces	  of	  regular	  soda	  (SD	  =	  92.3,	  Range:	  28.4	  –	  541.1)	  during	  the	  pre-­‐intervention	  period,	  or	  the	  equivalent	  of	  12	  twelve-­‐ounce	  cans	  per	  week	  (see	  Table	  1).	  	  
2.3.2	  Study	  Completion	  Every	  participant	  who	  attended	  the	  study	  visit	  and	  was	  randomized	  to	  study	  condition	  completed	  all	  implicit	  attitude	  measures	  and	  immediate	  behavioral	  measures	  (i.e.	  taste	  test).	  Although	  the	  study	  design	  and	  compensation	  were	  designed	  to	  encourage	  compliance	  in	  responding	  to	  all	  EMA	  prompts,	  some	  attrition	  and	  nonresponse	  during	  the	  post-­‐intervention	  EMA	  was	  expected,	  and	  completers	  were	  defined	  as	  reporting	  data	  for	  at	  least	  80%	  (17	  of	  21)	  post-­‐intervention	  EMA	  prompts.	  Only	  one	  participant	  did	  not	  meet	  this	  definition	  of	  completion,	  and	  this	  was	  due	  to	  an	  error	  in	  post-­‐treatment	  registration	  and	  not	  to	  actual	  low	  compliance	  or	  dropout,	  therefore	  all	  participants	  were	  considered	  to	  be	  study	  completers.	  	  Out	  of	  all	  3654	  possible	  EMA	  data	  points,	  117	  scores	  (3.2%)	  were	  missed	  but	  then	  reported	  in	  a	  subsequent	  survey	  using	  the	  missed	  prompt	  items,	  and	  50	  scores	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   50	  (1.4%)	  were	  missed	  and	  not	  later	  recovered.	  During	  the	  pre-­‐intervention	  period,	  over	  half	  of	  the	  participants	  did	  miss	  one	  (n	  =	  36,	  42.3%)	  or	  two	  (n	  =	  17,	  19.9%)	  prompts,	  but	  after	  including	  recovered	  data	  from	  subsequent	  reports,	  78.8%	  do	  not	  have	  any	  missing	  data	  and	  the	  highest	  number	  of	  missed	  prompts	  per	  person	  was	  one.	  	  During	  the	  post-­‐intervention	  period,	  38	  participants	  (44.7%)	  did	  not	  miss	  any	  prompts,	  18	  (21.2%)	  missed	  one,	  18	  (21.2%)	  missed	  two,	  and	  11	  (12.9%)	  missed	  three	  or	  more.	  Similar	  to	  the	  pre-­‐intervention	  period,	  most	  data	  were	  recovered	  in	  such	  that	  70.6%	  of	  participants	  are	  not	  missing	  any	  data	  when	  recovered	  reports	  are	  included,	  and	  84.0%	  of	  the	  remaining	  participants	  only	  have	  one	  missing	  post-­‐intervention	  data	  point.	  	  
2.3.3	  Preliminary	  Analyses	  Prior	  to	  data	  analysis,	  all	  outcome	  variables	  were	  examined	  for	  indicators	  of	  normality	  and	  outliers.	  Most	  consumption	  variables	  were	  found	  to	  be	  strongly	  positively	  skewed,	  so	  log	  transformations	  were	  applied	  to	  all	  EMA	  consumption	  scores	  and	  square	  root	  transformations	  to	  all	  taste	  test	  consumption	  scores	  (due	  to	  milder	  skew)	  prior	  to	  data	  analysis.	  Except	  for	  where	  otherwise	  noted,	  untransformed	  variable	  means	  and	  standard	  deviations	  are	  reported	  for	  ease	  of	  interpretation,	  however	  only	  transformed	  variables	  were	  used	  in	  analyses.	  Appropriate	  assumptions	  were	  tested	  for	  all	  analyses	  conducted	  in	  this	  study	  and	  no	  violations	  were	  observed.	  	  
Baseline	  comparisons.	  Study	  conditions	  were	  compared	  for	  differences	  in	  demographic	  and	  relevant	  individual	  characteristics	  (e.g.	  preferred	  soda	  brand,	  current	  dieting,	  BMI,	  TV	  watching,	  etc.)	  and	  pre-­‐intervention	  scores	  on	  primary	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  outcome	  variables	  (EMA	  soda	  consumption,	  missed	  prompts,	  and	  explicit	  and	  implicit	  attitudes)	  using	  chi	  square	  tests	  and	  independent-­‐samples	  t-­‐tests.	  Most	  variables	  did	  not	  differ	  significantly	  by	  condition	  at	  pre-­‐treatment	  (Table	  1).	  There	  was	  a	  trend	  towards	  higher	  consumption	  of	  the	  targeted	  soda	  brand	  in	  the	  Control	  group	  (M	  =	  87.6,	  SD	  =	  67.9)	  compared	  to	  the	  EC	  group	  (M	  =	  60.6,	  SD	  =	  60.8,	  t(82)	  =	  1.83,	  p	  =	  .07)	  during	  the	  pre-­‐intervention	  EMA	  period,	  though	  overall	  regular	  soda	  consumption	  did	  not	  differ	  significantly	  between	  groups.	  The	  distribution	  of	  race/ethnicity	  differed	  between	  intervention	  groups	  (χ2(2,	  N	  =	  84)	  =	  7.79,	  p	  =	  .02),	  such	  that	  there	  was	  a	  relatively	  higher	  concentration	  of	  white	  participants	  in	  the	  EC	  group	  	  than	  in	  the	  control	  group	  and	  relatively	  lower	  percentage	  of	  Asian	  and	  Asian	  American	  participants	  in	  the	  EC	  compared	  to	  the	  control	  (See	  Table	  1).	  There	  was	  also	  a	  trend	  towards	  the	  Control	  group	  having	  a	  relatively	  higher	  percentage	  of	  individuals	  for	  whom	  English	  was	  a	  second	  language	  (χ2(1,	  N	  =	  84)	  =	  2.75,	  p	  =	  .10).	  To	  control	  for	  the	  possible	  impact	  of	  these	  differences	  on	  study	  results,	  all	  analyses	  were	  conducted	  both	  with	  and	  without	  these	  variables	  included	  as	  covariates	  (pre-­‐intervention	  targeted	  soda	  consumption	  was	  only	  tested	  as	  a	  covariate	  when	  baseline	  EMA	  soda	  consumption	  was	  not	  already	  factored	  into	  the	  analysis).	  For	  the	  sake	  of	  simplicity,	  results	  are	  presented	  from	  the	  models	  without	  covariates	  unless	  the	  inclusion	  covariates	  altered	  the	  pattern	  of	  results,	  in	  which	  case	  this	  information	  is	  discussed.	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  Table	  1.	  Summary	  of	  descriptive	  statistics	  of	  baseline	  variables	  and	  baseline	  
comparisons	  between	  study	  conditions	  
Variable	   Total	  Sample	  (N	  =	  84)	   EC	  (n	  =	  43)	   Control	  (n	  =	  41)	   t	  Age	   21.8	  ±	  4.0	   21.7	  ±	  4.6	   21.0	  ±	  3.4	   0.85	  BMI	   25.0	  ±	  5.1	   25.2	  ±	  5.0	   24.7	  ±	  5.2	   0.75	  Regular	  Soda	  	   146.1	  ±	  92.34	   133.2	  ±	  93.7	   159.6	  ±	  90.0	   1.60	  Targeted	  Soda	   73.8	  ±	  65.4	   60.6	  ±	  60.8	   87.6	  ±	  67.9	   1.83°	  Diet	  Soda	  	   5.1	  ±	  14.1	   5.7	  ±	  13.6	   4.5	  ±	  14.7	   0.51	  Coffee	   35.6	  ±	  57.7	   39.6	  ±	  53.0	   31.2	  ±	  62.9	   1.06	  Energy	  drinks	   7.7	  ±	  45.4	   3.8	  ±	  12.2	   12.1	  ±	  65.1	   0.25	  Other	  sweetened	  drinks	   90.3	  ±	  235.9	   46.2	  ±	  62.1	   138.0	  ±	  329.7	   0.32	  Explicit	  attitude:	  soda	  in	  general	   31.7	  ±	  4.3	   32.0	  ±	  4.0	   31.4	  ±	  4.7	   0.61	  Explicit	  attitude:	  targeted	  soda	  brand	   33.8	  ±	  4.1	   33.8	  ±	  3.8	   33.7	  ±	  4.4	   0.12	  Implicit	  negative	  attitudes	   0.10	  ±	  0.33	   0.13	  ±	  0.33	   0.08	  ±	  0.33	   0.62	  Implicit	  positive	  attitudes	   0.22	  ±	  0.38	   0.23	  ±	  0.36	   0.21	  ±	  0.39	   0.31	  Hours	  TV	  with	  commercials	  per	  week	   10.5	  ±	  12.8	   	   	   0.14	  Self	  Control	  Scale	   116.8	  ±	  18.8	   118.1	  ±	  18.2	   115.4	  ±	  19.5	   0.66	  
	   Variable	   Total	  Sample	  N	  (%)	   EC	  n	  (%)	   Control	  n	  (%)	   χ2	  Ethnicity	   	   	   	   7.79*	  	  	  	  	  	  White	   44	  (52.4%)	   28	  (65.1%)	   16	  (39.0%)	   	  	  	  	  	  	  Asian/Asian	  American	   27	  (32.1%)	   8	  (18.6%)	   19	  (46.3%)	   	  	  	  	  	  	  Black/African	   13	  (15.5%)	   7	  (16.3%)	   6	  (14.6%)	   	  English	  Second	  Language	   	   	   	   2.75°	  	  	  	  	  	  Yes	   20	  (23.8%)	   7	  (16.3%)	   13	  (31.7%)	   	  Student	   	   	   	   2.43	  	  	  	  	  	  Full	  time	  Undergrad	   75	  (90.5%)	   41	  (95.3%)	   35	  (85.4%)	   	  Income	   	   	   	   2.61	  	  	  	  	  	  None	   48	  (57.1%)	   28	  (65.1%)	   20	  (48.8%)	   	  	  	  	  	  	  Part	  time	   22	  (26.2%)	   10	  (23.3%)	   12	  (29.3%)	   	  	  	  	  	  	  Full	  time	   14	  (16.7%)	   5	  (11.6%)	   9	  (22.0%)	   	  Relationship	  status	   	   	   	   1.36	  	  	  	  	  	  Single	   63	  (75.0%)	   33	  (76.7%)	   30	  (73.2%)	   	  Targeted	  Soda	  Brand	   	   	   	   1.81	  	  	  	  	  	  Coke	   40	  (47.6%)	   19	  (44.2%)	   21	  (51.2%)	   	  	  	  	  	  	  Pepsi	   17	  (20.2%)	   10	  (23.3%)	   7	  (17.1%)	   	  	  	  	  	  	  Sprite	   18	  (21.4%)	   8	  (18.6%)	   10	  (24.4%)	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  Table	  1.	  (continued)	  
Variable	   Total	  Sample	  N	  (%)	   EC	  n	  (%)	   Control	  n	  (%)	   χ2	  	  	  	  	  	  Dr.	  Pepper	   9	  (10.7%)	   6	  (14.0%)	   3	  (7.3%)	   	  Total	  number	  of	  Non-­‐recovered	  EMA	  Prompts	   	   	   	   1.52	  	  	  	  	  	  None	   51	  (60.7%)	   26	  (60.5%)	   25	  (61.0%)	   	  	  	  	  	  	  One	   22	  (26.2%)	   13	  (30.2%)	   9	  (22.0%)	   	  	  	  	  	  	  Two	  or	  more	   11	  (13.1%)	   4	  (9.3%)	   7	  (17.1%)	   	  Considering	  reducing	  soda	  consumption	   	   	   	   1.67	  	  	  	  	  	  Yes	   35	  (41.7%)	   15	  (34.9%)	   20	  (48.8%)	   	  Dieting	  Status	   	   	   	   1.81	  	  	  	  	  	  Not	  dieting	   60	  (71.4%)	   27	  (62.8%)	   33	  (80.5%)	   	  	  	  	  	  	  Dieting	  to	  lose	  weight	   14	  (16.7%)	   10	  (23.3%)	   4	  (9.8%)	   	  	  	  	  	  	  Dieting	  to	  maintain	  	  	  	  	  	  	  	  	  	  	  	  weight	   10	  (11.9%)	   6	  (14.0%)	   4	  (9.8%)	   	  
Note.	  Amounts	  for	  all	  beverages	  are	  total	  amounts	  per	  week	  reported	  during	  the	  pre-­‐intervention	  EMA	  in	  ounces.	  EC	  =	  Evaluative	  Conditioning	  Intervention,	  Control	  =	  Control	  Intervention.	  	  °	  Trending	  towards	  Significance	  at	  p<.10,	  *	  Significant	  at	  p<.05.	  	  	  	  	   Manipulation	  checks.	  Because	  the	  EC	  intervention	  would	  be	  expected	  to	  be	  less	  effective	  for	  individuals	  who	  did	  not	  pay	  attention	  during	  the	  training	  procedure	  or	  who	  do	  not	  drink	  the	  target	  soda	  brands,	  data	  were	  first	  examined	  for	  individual	  characteristics	  that	  might	  indicate	  inappropriateness	  to	  the	  current	  study	  interventions.	  	  These	  cases	  were	  then	  “marked”	  for	  potential	  exclusion	  in	  data	  analyses.	  Error	  rate	  in	  responding	  to	  image	  location	  during	  the	  EC	  procedure	  was	  examined	  to	  identify	  individuals	  who	  may	  not	  have	  paid	  attention	  during	  the	  EC	  procedure.	  When	  error	  frequencies	  were	  examined,	  a	  gap	  was	  identified	  between	  individuals	  with	  16%	  or	  fewer	  error	  trials,	  and	  those	  with	  20%	  or	  more	  error	  trials.	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  Therefore,	  individuals	  with	  errors	  in	  responding	  to	  20%	  or	  more	  of	  the	  EC	  images	  (N	  =	  2,	  4.7%)	  were	  marked	  as	  potentially	  non-­‐compliant	  with	  the	  procedure.	  	  	   Additionally,	  because	  the	  EC	  intervention	  was	  designed	  to	  target	  five	  specific	  soda	  brands,	  self-­‐report	  soda	  consumption	  information	  about	  participants’	  preferred	  soda	  and	  soda	  consumption	  patterns	  (percent	  of	  time	  they	  reported	  consuming	  each	  soda	  brand)	  were	  used	  to	  identify	  individuals	  who	  both	  reported	  that	  their	  preferred	  soda	  brand	  was	  not	  one	  of	  the	  five	  targeted	  brands,	  and	  who	  reported	  that	  they	  consumed	  that	  non-­‐targeted	  preferred	  brand	  more	  than	  50%	  of	  the	  time.	  These	  individuals	  were	  also	  marked	  as	  their	  real-­‐world	  consumption	  was	  potentially	  less	  likely	  to	  be	  affected	  by	  the	  intervention	  (N	  =	  5,	  6.0%).	  Lastly,	  it	  was	  noted	  within	  the	  same	  self-­‐report	  items	  that	  several	  individuals	  (N	  =	  5,	  6.0%).	  reported	  drinking	  mostly	  (80%	  or	  more)	  or	  exclusively	  diet	  soda	  in	  spite	  of	  reporting	  non-­‐diet	  soda	  consumption	  both	  during	  the	  phone	  screen	  and	  pre-­‐intervention	  EMA.	  This	  could	  have	  represented	  an	  error	  in	  completing	  the	  percentage	  questions,	  however	  it	  is	  also	  possible	  that	  these	  individuals	  observed	  that	  the	  study	  targeted	  non-­‐diet	  soda	  drinkers	  and	  altered	  their	  responses	  so	  that	  they	  would	  be	  able	  to	  participate.	  These	  cases	  were	  also	  marked	  in	  the	  data	  set	  as	  potentially	  inappropriate	  to	  the	  targeted	  intervention.	  	  	   After	  running	  analyses	  using	  the	  full	  sample,	  all	  analyses	  were	  re-­‐run	  excluding	  any	  “marked”	  cases	  relevant	  to	  the	  particular	  outcome.	  For	  example,	  only	  individuals	  with	  high	  EC	  error	  rates	  were	  excluded	  from	  analyses	  with	  IAT	  scores	  or	  taste	  test	  consumption	  as	  the	  primary	  outcome	  because	  drinking	  a	  different	  brand	  or	  diet	  soda	  would	  not	  be	  expected	  to	  impact	  the	  effect	  of	  the	  EC	  intervention	  on	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  implicit	  attitudes	  towards	  the	  targeted	  brands.	  However	  EMA	  analyses	  were	  examined	  excluding	  all	  “marked”	  participants,	  both	  with	  and	  without	  the	  potential	  diet	  soda	  drinkers.	  Analyses	  reported	  below	  are	  presented	  from	  the	  models	  with	  all	  participants	  included	  unless	  the	  exclusion	  of	  these	  groups	  altered	  the	  pattern	  of	  results,	  in	  which	  case	  both	  models	  are	  discussed.	  
Baseline	  implicit	  and	  explicit	  attitudes.	  Preliminary	  tests	  were	  also	  conducted	  to	  examine	  the	  relationships	  between	  pre-­‐intervention	  implicit	  and	  explicit	  attitudes.	  Explicit	  attitudes	  towards	  individuals’	  preferred	  soda	  and	  towards	  soda	  in	  general	  were	  strongly	  correlated	  (r(83)	  =	  .81,	  p	  <	  .001).	  Baseline	  positive	  implicit	  attitudes	  towards	  soda	  (M	  =	  0.22,	  SD	  =	  .37)	  were	  significantly	  stronger	  than	  baseline	  negative	  attitudes	  towards	  soda	  (M	  =	  0.10,	  SD	  =	  .33,	  t(76)	  =	  2.38,	  p	  =	  .02).	  However,	  the	  two	  implicit	  attitudes	  were	  also	  found	  to	  have	  a	  positive	  correlation	  (r(76)	  =	  .23,	  p	  =	  .04)	  and	  the	  correlations	  between	  both	  the	  negative	  and	  positive	  implicit	  measure	  and	  either	  explicit	  score	  were	  non-­‐significant	  and	  very	  small	  in	  size.	  Both	  explicit	  ratings	  showed	  a	  medium-­‐sized	  correlation	  with	  pre-­‐enrollment	  soda	  consumption,	  while	  implicit	  ratings	  did	  not	  (though	  the	  negative	  IAT	  shows	  a	  trend	  towards	  prediction	  in	  the	  expected	  direction;	  See	  Table	  2).	  	  	  	   	  
	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	   	   	   	   	   	  	   56	  Table	  2.	  Intercorrelations	  between	  implicit	  attitudes,	  explicit	  attitudes,	  and	  average	  
pre-­‐intervention	  consumption	  	   1	   2	   3	   4	   5	  1.	  Negative	  IAT	   -­‐-­‐	   	   	   	   	  2.	  Positive	  IAT	   .23*	   -­‐-­‐	   	   	   	  3.	  Explicit	  rating	  of	  soda	  in	  general	   -­‐.08	   .06	   -­‐-­‐	   	   	  4.	  Explicit	  rating	  of	  preferred	  soda	   -­‐.06	   -­‐.05	   .81***	   -­‐-­‐	   	  5.	  Average	  soda	  consumption	  pre-­‐intervention	   -­‐.20°	   -­‐.13	   .38***	   .28**	   -­‐-­‐	  
Note.	  IAT	  =	  Implicit	  Association	  Test.	  	  °	  Trending	  towards	  Significance	  at	  p<.10,	  *	  Significant	  at	  p<.05,	  **	  Significant	  at	  p<.01.	  	   	  	  	  	  
2.3.4	  Primary	  Hypotheses	  Because	  multiple	  analyses	  were	  being	  conducted,	  a	  conservative	  analytic	  plan	  would	  include	  a	  statistical	  correction	  for	  potential	  increases	  in	  type	  I	  error.	  However,	  due	  to	  the	  pilot	  nature	  of	  this	  study	  and	  the	  fact	  that	  it	  is	  underpowered,	  this	  type	  of	  adjustment	  was	  not	  made	  in	  conducting	  the	  analyses	  described	  below.	  
	   Hypothesis	  1	  &	  2.	  Differences	  between	  conditions	  in	  change	  in	  positive	  and	  negative	  implicit	  attitudes	  towards	  soda	  were	  tested	  using	  separate	  repeated	  measures	  ANOVAs.	  Although	  means	  appeared	  to	  shift	  in	  the	  expected	  direction	  in	  the	  EC	  group,	  the	  amount	  of	  change	  was	  small	  and	  there	  was	  no	  significant	  time	  by	  condition	  interaction	  in	  either	  model	  (Table	  3)	  indicating	  that	  EC	  intervention	  did	  not	  result	  in	  more	  negative	  or	  less	  positive	  implicit	  attitudes.	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  Table	  3.	  Change	  in	  implicit	  attitudes	  across	  treatment	  by	  condition	  	   Pre	  
M	  (SD)	   Post	  M	  (SD)	   Time	  F	  (η2p)	   Condition	  	  F	  (η2p)	   Time	  x	  Condition	  F	  (η2p)	  Negative	  IAT	   	   	   .003	  (<.001)	   1.83	  (.02)	   1.07	  (.01)	  	  	  	  	  	  EC	  	   .12	  (.33)	   .18	  (.42)	   	   	   	  	  	  	  	  	  Control	   .08	  (.33)	   .03	  (.43)	   	   	   	  Positive	  IAT	   	   	   .02	  (<.001)	   .02	  (<.001)	   0.31	  (.004)	  	  	  	  	  	  EC	  	   .23	  (.36)	   .19	  (.37)	   	   	   	  	  	  	  	  	  Control	   .21	  (.39)	   .23	  (.36)	   	   	   	  
Note.	  IAT	  =	  Implicit	  Association	  Test.	  η2p	  =	  partial	  eta	  squared.	  	  	  	  	  	  	  	   Hypothesis	  3.	  Differences	  in	  taste	  test	  soda	  consumption	  outcomes	  between	  conditions	  were	  compared	  using	  independent	  samples	  t-­‐tests.	  There	  was	  no	  significant	  difference	  in	  targeted	  soda	  consumption	  between	  study	  conditions	  (t(81)	  =	  0.41,	  p	  =	  .68),	  however	  there	  was	  a	  trend	  towards	  higher	  overall	  soda	  consumption	  in	  the	  EC	  condition	  (M	  =	  328.6g,	  SD	  =	  189.5)	  compared	  to	  the	  control	  (M	  =	  254.8g,	  SD	  =	  122.4,	  t(80)	  =	  1.85,	  p	  =	  .07,	  d	  =	  .46)1.	  Water	  consumption	  during	  the	  taste	  test	  did	  not	  differ	  significantly	  between	  conditions.	  	  
	  
	  Table	  4.	  Total	  beverage	  consumption	  during	  the	  taste	  test	  by	  condition	  	   EC	  
M	  (SD)	   Control	  M	  (SD)	   t	  All	  soda	   328.6	  (189.5)	   254.8	  (122.4)	   1.85°	  Targeted	  soda	   81.6	  (71.3)	   72.3	  (50.4)	   0.41	  Water	   116.8	  (94.2)	   92.6	  (84.5)	   0.92	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  Two	  individuals	  in	  the	  control	  condition	  were	  not	  included	  in	  the	  overall	  soda	  analysis.	  One	  took	  two	  of	  the	  sodas	  and	  one	  of	  the	  other	  individual’s	  sodas	  was	  spilled.	  When	  the	  individual	  with	  the	  spilled	  soda’s	  scores	  are	  pro-­‐rated	  and	  the	  individual	  who	  took	  sodas’	  score	  is	  estimated	  at	  the	  maximum	  recorded	  taste	  test	  score	  (more	  conservative	  than	  assuming	  that	  the	  individual	  completed	  both	  sodas),	  the	  difference	  in	  regular	  soda	  consumption	  between	  conditions	  is	  smaller	  and	  not	  statistically	  significant,	  t(82)	  =	  1.48,	  p	  =	  .14,	  d	  =	  .32.	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Note.	  Amount	  consumed	  in	  grams.	  EC	  =	  Evaluative	  Conditioning	  Intervention,	  Control	  =	  Control	  Intervention.	  	  °	  Trending	  towards	  Significance	  at	  p	  <	  .10.	  	  	  	   Hypothesis	  4.	  Differences	  in	  EMA	  soda	  consumption	  between	  conditions	  were	  compared	  using	  a	  2	  (time)	  x	  2	  (condition)	  mixed	  model	  ANOVA	  using	  average	  consumption	  scores	  across	  the	  pre-­‐	  and	  post-­‐intervention	  periods.	  Separate	  analyses	  were	  conducted	  examining	  change	  in	  overall	  regular	  soda	  consumption	  and	  change	  in	  consumption	  of	  the	  targeted	  brand	  across	  the	  EMA	  period.	  	  	   Analyses	  conducted	  using	  overall	  soda	  consumption	  as	  the	  outcome	  showed	  significant	  main	  effects	  for	  time	  (F(1,82)	  =	  82.23,	  p	  <	  .001,	  partial	  η2	  =	  .50),	  condition	  (F(1,82)	  =	  5.58,	  p	  =	  .02,	  partial	  η2	  =	  .06),	  and	  a	  trend-­‐level	  time	  by	  condition	  interaction	  (F(1,82)	  =	  3.69,	  p	  =	  .06,	  partial	  η2	  =	  .04).	  Although	  results	  only	  reached	  the	  trend	  level,	  the	  analysis	  of	  simple	  main	  effects	  was	  still	  examined,	  and	  there	  was	  no	  significant	  difference	  in	  average	  soda	  consumption	  during	  the	  pre-­‐treatment	  period	  between	  conditions	  (F(1,82)	  =	  2.56,	  p	  =	  .11,	  partial	  η2	  =	  .03),	  but	  individuals	  in	  the	  EC	  condition	  consumed	  significantly	  less	  soda	  during	  the	  post-­‐intervention	  period	  (F(1,82)	  =	  6.75,	  p	  =	  .01,	  partial	  η2	  =	  .08,	  Figure	  1).	  Analyses	  conducted	  using	  the	  targeted	  brand	  as	  the	  outcome	  showed	  significant	  main	  effects	  for	  time	  (F(1,82)	  =	  27.02,	  p	  <	  .001,	  partial	  η2	  =	  .25)	  and	  condition	  (F(1,82)	  =	  6.09,	  p	  =	  .02,	  partial	  η2	  =	  .07),	  but	  no	  significant	  time	  by	  condition	  interaction	  (F(1,82)	  =	  0.32,	  p	  =	  .36,	  partial	  η2	  =	  .01).	  	  	   To	  explore	  the	  possibility	  that	  the	  effect	  of	  EC	  would	  weaken	  over	  the	  post-­‐intervention	  period,	  both	  models	  were	  re-­‐run	  splitting	  the	  post	  period	  into	  two	  time	  points	  (first	  three	  days	  and	  last	  four	  days).	  Results	  were	  highly	  similar	  to	  the	  model	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  with	  a	  single	  post-­‐treatment	  time	  point,	  and	  there	  was	  not	  a	  significant	  difference	  in	  consumption	  between	  the	  two	  post-­‐treatment	  time	  points	  within	  either	  study	  condition,	  therefore	  the	  single	  time-­‐point	  model	  was	  maintained.	  Further	  examination	  of	  group	  means	  across	  the	  post-­‐treatment	  period	  also	  did	  not	  suggest	  the	  presence	  of	  a	  rebound	  in	  consumption	  in	  the	  EC	  condition	  across	  that	  period.	  Instead,	  it	  appears	  that	  the	  initial	  decrease	  was	  highly	  similar	  in	  both	  conditions	  on	  the	  first	  day	  of	  post-­‐treatment	  EMA,	  but	  that	  scores	  rebound	  more	  variably	  in	  the	  control	  condition	  on	  subsequent	  days	  (Figure	  2).2	  	  	  	   The	  above	  2	  x	  2	  ANOVAs	  were	  each	  re-­‐run	  three	  times,	  each	  time	  excluding	  an	  additional	  group	  of	  cases	  which	  had	  been	  marked	  as	  potentially	  inappropriate	  to	  the	  current	  intervention.	  First,	  two	  individuals	  with	  high	  EC	  error	  rates	  were	  excluded,	  then	  five	  additional	  individuals	  whose	  preferred	  brand	  was	  not	  targeted	  by	  the	  study,	  then	  those	  individuals	  plus	  five	  individuals	  whose	  self-­‐report	  indicated	  that	  they	  consumed	  mostly	  or	  exclusively	  diet	  soda.	  As	  each	  set	  of	  marked	  cases	  were	  excluded,	  the	  results	  of	  the	  time	  by	  condition	  interaction	  effects	  in	  the	  overall	  soda	  consumption	  models	  strengthened	  (effect	  size	  increased	  from	  .04	  to	  .05,	  .09,	  and	  .09,	  respectively)	  such	  that	  the	  time	  by	  condition	  interaction	  is	  statistically	  significant	  in	  the	  latter	  two	  exclusion	  models.	  The	  targeted	  soda	  consumption	  models	  were	  less	  affected	  by	  the	  exclusion	  of	  these	  participants,	  and	  the	  interaction	  effect	  in	  predicting	  target	  soda	  consumption	  remained	  small	  and	  non-­‐significant.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  2	  Examination	  of	  means	  by	  day	  in	  each	  condition	  also	  indicated	  a	  pattern	  in	  which	  average	  consumption	  in	  the	  EC	  condition	  was	  lowest	  on	  day	  7	  of	  both	  the	  pre-­‐	  and	  post-­‐intervention	  period,	  which	  could	  indicate	  reduced	  soda	  reporting	  due	  to	  fatigue	  which	  happened	  to	  be	  stronger	  for	  individuals	  in	  that	  group.	  When	  day	  7	  scores	  were	  excluded	  from	  the	  analysis,	  the	  pattern	  of	  results	  described	  above	  did	  not	  change.	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Figure	  1.	  Average	  consumption	  of	  all	  regular	  soda	  per	  prompt	  by	  condition	  during	  the	  pre-­‐	  and	  post-­‐intervention	  periods.	  	  
Note.	  EC	  =	  Evaluative	  Conditioning	  Intervention,	  Control	  =	  Control	  Intervention.	  Results	  presented	  using	  untransformed	  group	  means.	  The	  groups	  differ	  significantly	  in	  average	  consumption	  at	  post-­‐treatment	  but	  not	  pre-­‐treatment.	  
	  
	  
	  
	  
Figure	  2.	  Average	  consumption	  of	  all	  regular	  soda	  per	  prompt	  by	  condition	  at	  pre-­‐intervention	  and	  daily	  averages	  during	  the	  post-­‐intervention	  period.	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Note.	  EC	  =	  Evaluative	  Conditioning	  Intervention,	  Control	  =	  Control	  Intervention.	  Results	  presented	  using	  untransformed	  group	  means	  on	  average	  across	  all	  prompts	  during	  the	  pre-­‐intervention	  period	  (PRE)	  and	  on	  average	  per	  day	  during	  the	  post-­‐intervention	  period.	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2.3.5	  Secondary	  Hypotheses	  	   Hypothesis	  5.	  Hierarchical	  multiple	  linear	  regression	  was	  used	  to	  test	  whether	  baseline	  implicit	  attitudes	  moderated	  the	  effect	  of	  EC	  on	  post-­‐EC	  positive	  and	  negative	  implicit	  attitudes.	  In	  each	  regression,	  baseline	  implicit	  attitudes	  and	  condition	  were	  entered	  in	  the	  first	  block,	  and	  their	  interaction	  (created	  as	  a	  product	  of	  centered	  scores)	  was	  entered	  in	  the	  second	  block.	  	  Post-­‐intervention	  positive	  implicit	  attitudes	  were	  not	  significantly	  predicted	  by	  either	  the	  block	  containing	  baseline	  attitudes	  and	  condition	  (R2	  =	  .03,	  F(2,74)	  =	  1.29,	  p	  =.28)	  or	  the	  block	  containing	  the	  interaction	  term	  (R2change	  =	  .001,	  F(1,73)	  =	  0.08,	  p	  =.78).	  	  	   However,	  negative	  implicit	  attitudes	  were	  significantly	  predicted	  by	  both	  the	  first	  block	  (R2	  =	  .17,	  F(2,74)	  =	  7.44,	  p	  =.001)	  and	  the	  second	  block	  containing	  the	  interaction	  term	  (R2change	  =	  .06,	  F(1,73)	  =	  5.22,	  p	  =.03).	  After	  all	  predictors	  were	  entered	  into	  the	  model,	  the	  interaction	  term	  was	  the	  only	  significant	  individual	  predictor	  (b	  =	  .61,	  SE	  =	  .27,β	  =	  .34,	  t(73)	  =2.29,	  p	  =	  .03).	  However,	  contrary	  to	  the	  hypothesized	  result,	  the	  analysis	  of	  simple	  slopes	  indicated	  that	  negative	  attitudes	  towards	  soda	  were	  significantly	  higher	  in	  the	  EC	  group	  than	  the	  control	  group	  in	  individuals	  who	  had	  a	  relatively	  higher	  pre-­‐intervention	  negative	  implicit	  attitude	  (b	  =	  .33,	  SE	  =	  .13β	  =	  .39,	  t(73)	  =2.62,	  p	  =	  .01)	  ,	  but	  not	  for	  those	  who	  had	  an	  average	  (b	  =	  .13,	  SE	  =	  .09,β	  =	  .15,	  t(73)	  =1.42,	  p	  =	  .16)	  or	  relatively	  weaker	  (b	  =	  -­‐.08,	  SE	  =	  .13,
β	  =	  -­‐.09,	  t(73)	  =	  -­‐.62,	  p	  =	  .54)	  initial	  negative	  attitude	  towards	  soda	  (Figure	  3).	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Figure	  3.	  Effect	  of	  EC	  on	  negative	  implicit	  attitudes	  depends	  on	  pre-­‐intervention	  level	  of	  negative	  attitudes	  
Note.	  IAT	  =	  Implicit	  Attitude	  Test.	  EC	  =	  Evaluative	  Conditioning	  Intervention,	  Control	  =	  Control	  Intervention.	  Mpre	  IAT	  =	  .10,	  X-­‐axis	  markers	  represent	  half	  a	  standard	  deviation.	  The	  groups	  differ	  significantly	  at	  one	  SD	  above	  the	  mean,	  but	  not	  at	  the	  mean	  or	  one	  SD	  below	  the	  mean.	  	  	  	  	  
	  
	  
Hypothesis	  6.	  In	  the	  criteria	  for	  establishing	  mediation	  described	  by	  Baron	  &	  Kenny	  (1986),	  a	  significant	  relationship	  between	  the	  predictor	  variable	  and	  outcome	  variable	  was	  presumed	  necessary	  for	  mediation	  to	  occur.	  However,	  since	  these	  criteria	  were	  established,	  others	  have	  demonstrated	  that	  mediation	  can	  occur	  even	  when	  the	  predictor	  and	  outcome	  are	  not	  related,	  as	  in	  the	  case	  where	  multiple	  mediators	  with	  opposing	  signs	  explain	  the	  relationship	  between	  variables	  (e.g.	  MacKinnon,	  Krull,	  &	  Lockwood,	  2000;	  Palhus,	  Robins,	  Trzesniewski,	  &	  Tracy,	  1985;	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  Sheets	  &	  Braver,	  1999).	  For	  this	  reason,	  mediation	  was	  still	  tested	  for	  all	  outcome	  variables,	  even	  though	  condition	  did	  not	  significantly	  predict	  all	  outcomes.	  	  To	  test	  the	  prediction	  that	  change	  in	  implicit	  attitudes	  would	  mediate	  the	  relationship	  between	  condition	  and	  both	  immediate	  and	  follow-­‐up	  soda	  consumption	  outcomes,	  regression	  analyses	  of	  total	  effect	  (c),	  direct	  effect	  (c’),	  and	  bootstrapped	  bias-­‐corrected	  95%	  confidence	  intervals	  of	  the	  indirect	  effect	  (ab)	  were	  computed	  using	  the	  PROCESS	  macro	  in	  SPSS	  (Hayes,	  2012)	  with	  5000	  bootstrapped	  samples	  following	  Preacher	  and	  Hayes	  (2008).	  Change	  in	  implicit	  positive	  and	  negative	  attitudes	  were	  first	  calculated	  using	  residualized	  gain	  scores,	  by	  regressing	  each	  post-­‐treatment	  IAT	  score	  on	  its	  pre-­‐treatment	  score.	  	  As	  presented	  in	  Table	  5,	  change	  in	  implicit	  attitudes	  did	  not	  significantly	  mediate	  the	  relationship	  between	  study	  condition	  and	  any	  of	  the	  behavioral	  outcomes	  measures.	  	  
	  
	  Table	  5.	  Bootstrapped	  indirect	  effects	  of	  change	  in	  implicit	  attitudes	  on	  behavioral	  
measures.	  	   Mediator:	  Negative	  IAT	   Mediator:	  Positive	  IAT	  	   	   	   95%	  C.I.	   	   	   95%	  C.I.	  Outcome	   β	   SE	   LL	   UL	   β	   SE	   LL	   UL	  All	  soda	  in	  taste	  test	   0.04	   0.21	   -­‐0.22	   0.73	   0.14	   0.24	   -­‐0.10	   0.96	  Targeted	  soda	  in	  taste	  test	   0.15	   0.20	   -­‐0.06	   0.77	   -­‐0.08	   0.16	   -­‐0.65	   0.09	  EMA	  overall	  soda	   -­‐0.006	   0.01	   -­‐0.05	   0.01	   0.003	   0.01	   -­‐0.01	   0.03	  EMA	  targeted	  soda	   -­‐0.001	   0.01	   -­‐0.03	   0.02	   -­‐0.002	   0.01	   -­‐0.22	   0.82	  	  
Note.	  N=5000	  Bootstrapping	  resamples;	  95%	  C.I.	  LL	  and	  UL	  =	  Lower	  level	  and	  Upper	  level	  of	  the	  95%	  bias	  corrected	  and	  accelerated	  confidence	  interval.	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   Hypothesis	  7.	  Multiple	  linear	  regressions	  were	  used	  to	  test	  the	  unique	  contributions	  of	  post-­‐intervention	  explicit	  and	  implicit	  attitudes	  in	  predicting	  consumption	  outcomes.	  The	  explicit	  attitude	  measure	  used	  was	  matched	  to	  the	  analysis,	  such	  that	  explicit	  ratings	  of	  the	  target	  soda	  were	  used	  to	  predict	  target	  soda	  consumption,	  and	  explicit	  ratings	  of	  soda	  in	  general	  were	  used	  to	  predict	  overall	  soda	  consumption.	  The	  models	  did	  not	  include	  pre-­‐intervention	  consumption	  scores	  as	  these	  were	  likely	  to	  be	  correlated	  with	  both	  attitude	  measures	  and	  post-­‐intervention	  scores,	  which	  might	  obscure	  the	  ability	  to	  detect	  the	  unique	  contribution	  of	  attitude	  measures.	  As	  seen	  in	  Table	  6,	  the	  only	  outcome	  that	  was	  significantly	  predicted	  by	  post-­‐intervention	  attitudes	  was	  overall	  regular	  soda	  consumption	  during	  the	  post-­‐intervention	  EMA	  period.	  Higher	  (more	  positive)	  explicit	  attitudes	  significantly	  predicted	  greater	  soda	  consumption,	  and	  there	  was	  a	  trend	  towards	  higher	  negative	  implicit	  attitudes	  predicting	  lower	  soda	  consumption.	  	  Positive	  implicit	  attitudes	  were	  not	  predictive	  of	  any	  outcome.	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  Table	  6.	  Prediction	  of	  post-­‐intervention	  soda	  consumption	  by	  post-­‐intervention	  
implicit	  and	  explicit	  attitude	  measures	  	   b	   SE	   β	   Corr	   t	   p	  
All	  soda	  in	  taste	  test	   	   	   	   Model	  R2	  =	  .02	   .75	  	  	  	  	  	  Negative	  IAT	   -­‐0.23	   1.28	   -­‐0.02	   -­‐0.03	   -­‐0.18	   .86	  	  	  	  	  	  Positive	  IAT	   0.66	   1.61	   0.05	   0.08	   0.41	   .68	  	  	  	  	  	  Explicit	  soda	  rating	  –	  General	  soda	   0.14	   0.17	   0.11	   0.12	   0.85	   .40	  
Targeted	  soda	  in	  taste	  
test	  
	   	   	   Model	  R2	  =	  .05	   .41	  	  	  	  	  	  Negative	  IAT	   -­‐0.87	   0.94	   -­‐0.12	   -­‐0.13	   -­‐0.92	   .36	  	  	  	  	  	  Positive	  IAT	   -­‐0.27	   1.16	   -­‐0.03	   -­‐0.02	   -­‐0.24	   .82	  	  	  	  	  	  Explicit	  soda	  rating	  –	  	  	  	  	  	  	  Target	  soda	   0.12	   0.09	   0.17	   0.18	   1.34	   .18	  
EMA	  overall	  soda	   	   	   	   Model	  R2	  =	  .11	   .04*	  	  	  	  	  	  Negative	  IAT	   -­‐0.14	   0.08	   -­‐0.19	   -­‐0.21	   -­‐1.74	   .09°	  	  	  	  	  	  Positive	  IAT	   0.04	   0.10	   0.05	   0.11	   0.41	   .41	  	  	  	  	  	  Explicit	  soda	  rating	  –	  	  	  	  	  	  	  	  General	  soda	   0.02	   0.01	   0.23	   0.26	   2.04	   .05*	  
EMA	  targeted	  soda	   	   	   	   Model	  R2	  =	  .04	   .49	  	  	  	  	  	  Negative	  IAT	   -­‐0.06	   0.09	   -­‐0.09	   -­‐0.10	   -­‐0.72	   .47	  	  	  	  	  	  Positive	  IAT	   0.02	   0.11	   0.03	   0.03	   0.22	   .83	  	  	  	  	  	  Explicit	  soda	  rating	  –	  	  	  	  	  	  	  Target	  soda	   0.01	   0.01	   0.16	   0.17	   1.30	   .20	  
Note.	  All	  attitude	  variables	  are	  post-­‐treatment	  scores.	  IAT	  =	  Implicit	  Attitude	  Test.	  Corr	  =	  zero-­‐order	  correlation.	  °	  Trending	  towards	  Significance	  at p<.10, * Significant at p<.05, ** 
Significant at p<.01. 
	  
	  
2.3.6	  Exploratory	  Hypotheses	  	   Hypothesis	  8.	  A	  2	  (time)	  x	  2	  (condition)	  x	  2	  (intent)	  mixed	  model	  ANOVA	  was	  used	  to	  test	  whether	  baseline	  intention	  to	  reduce	  soda	  consumption	  moderated	  the	  effect	  of	  EC	  on	  post-­‐EC	  soda	  consumption.	  Two	  items	  were	  used	  to	  assess	  intent	  to	  reduce	  soda	  drinking,	  one	  assessing	  whether	  individuals	  had	  considered	  reducing	  soda,	  and	  one	  assessing	  whether	  they	  had	  actively	  attempted	  to	  reduce	  soda	  within	  the	  past	  month.	  	  Only	  10	  individuals	  reported	  recent	  attempts	  at	  reducing	  soda	  consumption	  (3	  in	  the	  EC	  and	  7	  in	  the	  control	  group)	  which	  was	  not	  considered	  to	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  be	  a	  large	  enough	  percentage	  of	  the	  sample	  to	  accurately	  estimate	  consumption	  means	  in	  those	  groups,	  so	  this	  variable	  was	  not	  used	  in	  the	  current	  analysis.	  Thirty-­‐five	  participants	  (41.7%)	  reported	  that	  they	  had	  considered	  reducing	  soda	  consumption,	  and	  this	  variable	  and	  its	  interaction	  with	  EC	  condition	  and	  time	  were	  added	  to	  the	  models	  described	  in	  hypothesis	  4	  above.	  There	  were	  no	  significant	  main	  effects,	  two-­‐way,	  or	  three-­‐way	  interaction	  effects	  for	  the	  reduction	  intention	  variable	  when	  either	  overall	  or	  targeted	  EMA	  soda	  consumption	  were	  used	  as	  the	  outcome	  variable,	  and	  main	  effects	  for	  time,	  condition,	  and	  their	  interaction	  were	  similar	  to	  the	  models	  described	  under	  hypothesis	  4	  above	  when	  the	  intention	  variable	  was	  included.	  	  	   Hypothesis	  9.	  Differences	  in	  diet	  soda	  consumption	  between	  conditions	  were	  tested	  using	  a	  2	  x	  2	  mixed	  model	  ANOVA	  (similar	  to	  hypothesis	  4	  above)	  to	  explore	  whether	  participants	  would	  increase	  diet	  soda	  consumption	  as	  regular	  soda	  consumption	  decreased.	  There	  was	  no	  significant	  main	  effect	  of	  time	  (F(1,82)	  =	  0.24,	  p	  =.62),	  condition	  (F(1,82)	  =	  0.15,	  p	  =.70),	  or	  interaction	  between	  condition	  and	  time	  (F(1,82)	  =	  0.16,	  p	  =	  .70)	  in	  predicting	  diet	  soda	  consumption.	  	  	   Hypothesis	  10.	  Differences	  in	  weekly	  post-­‐intervention	  consumption	  of	  other	  caffeinated	  and	  sugar-­‐sweetened	  beverages	  (coffee,	  energy	  drinks,	  and	  other	  sweetened	  beverages)	  between	  conditions	  were	  tested	  using	  2	  x	  2	  mixed	  model	  ANOVAs.	  Analyses	  did	  not	  reveal	  any	  significant	  effects	  for	  time,	  condition,	  or	  their	  interaction	  on	  the	  coffee	  or	  other	  sugar-­‐sweetened	  beverage	  outcomes.	  There	  was	  a	  significant	  main	  effect	  of	  time	  (F(1,78)	  =	  4.66,	  p	  =.03,	  partial	  η2	  =	  .06)	  on	  energy	  drinks	  per	  week	  indicating	  an	  overall	  increase	  in	  energy	  drink	  consumption,	  but	  no	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  significant	  effect	  of	  condition(F(1,78)	  =	  0.32,	  p	  =.57,	  partial	  η2	  =	  .004)	  or	  condition	  by	  time	  interaction	  (F(1,78)	  =	  2.08,	  p	  =.15,	  partial	  η2	  =	  .02).	  There	  was	  no	  longer	  a	  significant	  effect	  for	  time	  when	  covariates	  were	  included	  in	  the	  model	  (F(1,74)	  =	  0.32,	  p	  =.57,	  partial	  η2	  =	  .004).	  	  
	   Additional	  moderation	  analyses.	  An	  additional	  exploratory	  analysis	  was	  conducted	  to	  determine	  whether	  exposure	  to	  television	  commercials	  might	  moderate	  the	  effects	  of	  the	  EC	  intervention	  on	  EMA	  soda	  consumption,	  as	  exposure	  to	  soda	  commercials	  might	  increase	  positive	  soda	  associations	  across	  the	  post-­‐intervention	  period.	  A	  hierarchical	  multiple	  regression	  was	  used	  to	  predict	  average	  post-­‐intervention	  overall	  soda	  consumption	  with	  pre-­‐intervention	  consumption	  entered	  in	  block	  1,	  followed	  by	  condition	  and	  hours	  of	  TV	  with	  commercials	  watched,	  followed	  by	  the	  interaction	  between	  condition	  and	  TV	  time	  (product	  of	  centered	  variables).	  There	  was	  a	  trend	  towards	  block	  2	  contributing	  significantly	  to	  the	  model	  (R2change	  =	  .03,	  F(2,80)	  =	  2.72,	  p	  =.07),	  however	  this	  was	  found	  to	  be	  driven	  by	  the	  significant	  effect	  of	  condition,	  not	  the	  contribution	  of	  TV	  time.	  The	  third	  block	  containing	  the	  interaction	  term	  did	  not	  significantly	  predict	  post	  -­‐intervention	  consumption	  (R2change	  =	  .01,	  F(1,79)	  =	  1.61,	  p	  =.21).	  The	  pattern	  of	  results	  was	  similar	  when	  using	  the	  targeted	  soda	  consumption	  outcome	  variable.3	  	   Similarly,	  an	  exploratory	  analysis	  was	  conducted	  to	  determine	  whether	  self-­‐control	  moderated	  the	  effect	  of	  EC	  on	  soda	  consumption	  outcomes,	  as	  such	  moderation	  effects	  have	  been	  found	  in	  previous	  studies	  (e.g.	  Haynes	  et	  al.,	  2015).	  In	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  3	  There	  was	  no	  difference	  in	  this	  finding	  when	  a	  categorical	  outcome	  reflecting	  whether	  or	  not	  the	  participant	  reported	  seeing	  a	  soda	  advertisement	  in	  the	  past	  week	  was	  used	  in	  the	  analysis	  instead	  of	  the	  commercialed	  television	  variable.	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  all	  models,	  interaction	  terms	  were	  computed	  as	  the	  product	  of	  centered	  variables.	  First,	  two	  separate	  hierarchical	  multiple	  linear	  regressions	  were	  used	  to	  test	  whether	  self-­‐control	  moderated	  the	  effect	  of	  EC	  on	  post-­‐intervention	  EMA	  soda	  consumption	  outcomes,	  while	  controlling	  pre-­‐intervention	  consumption	  scores.	  In	  both	  analyses,	  average	  pre-­‐intervention	  EMA	  consumption	  was	  entered	  in	  the	  first	  block,	  followed	  by	  condition	  and	  self	  control	  in	  the	  second,	  and	  their	  interaction	  in	  the	  third	  block.	  	  	   Targeted	  soda	  consumption	  during	  the	  EMA	  was	  only	  significantly	  predicted	  by	  the	  first	  block	  containing	  the	  pre-­‐intervention	  variable	  (R2	  =	  .40	  F(1,82)	  =	  54.66,	  
p	  <.001),	  but	  blocks	  containing	  condition,	  self-­‐control	  and	  their	  interaction	  did	  not	  contribute	  significantly	  after	  controlling	  for	  this	  block.	  Overall	  soda	  consumption	  was	  significantly	  predicted	  by	  the	  first	  block	  containing	  pre-­‐treatment	  scores	  (R2	  =	  .39,	  F(1,82)	  =	  77.13,	  p	  <.001)	  and	  there	  was	  a	  trend	  towards	  the	  second	  block	  predicting	  significant	  additional	  variance	  (R2change	  =	  .04,	  F(2,80)	  =	  2.89,	  p	  =.06),	  but	  the	  third	  block	  containing	  the	  interaction	  term	  did	  not	  contribute	  significantly	  (R2change	  =	  .001,	  F(1,79)	  =	  0.10,	  p	  =.76).	  In	  the	  final	  model,	  both	  pre-­‐treatment	  consumption	  (b	  =	  .97,	  SE	  =	  .12,β	  =	  .71,	  t(79)	  =8.26,	  p	  <	  .001)	  and	  condition	  (b	  =	  -­‐.10,	  
SE	  =	  .05,β	  =	  -­‐.16,	  t(79)	  =-­‐2.03,	  p	  =	  .046)	  significantly	  predicted	  post-­‐treatment	  consumption	  such	  that	  the	  EC	  condition	  consumed	  less,	  but	  neither	  self	  control	  nor	  the	  interaction	  term	  significantly	  predicted	  post-­‐treatment	  consumption.	  Next,	  two	  hierarchical	  regressions	  were	  conducted	  to	  examine	  the	  moderating	  effect	  of	  self-­‐control	  on	  overall	  and	  targeted	  soda	  consumption	  during	  the	  taste	  test.	  In	  each	  analysis,	  self-­‐control	  and	  condition	  were	  entered	  in	  the	  first	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  block,	  and	  the	  interaction	  term	  was	  entered	  in	  the	  second	  block.	  Overall	  soda	  consumption	  was	  significantly	  predicted	  by	  the	  first	  block	  (R2	  =	  .09,	  F(2,79)	  =	  3.71,	  p	  =.03)	  but	  not	  the	  second	  block	  containing	  the	  interaction	  term	  (R2change	  =	  .01,	  F(1,78)	  =	  0.60,	  p	  =.44).	  In	  the	  final	  model,	  condition	  significantly	  predicted	  consumption	  (b	  =	  2.01,	  SE	  =	  1.01,β	  =	  .22,	  t(78)	  =1.99,	  p	  =	  .05)	  such	  that	  the	  EC	  condition	  consumed	  more	  overall	  soda.	  On	  the	  other	  hand,	  targeted	  soda	  consumption	  was	  not	  significantly	  predicted	  by	  the	  first	  block	  (R2	  =	  .01,	  F(2,80)	  =	  0.33,	  p	  =.72)	  but	  was	  significantly	  predicted	  by	  the	  second	  block	  containing	  the	  interaction	  term	  (R2change	  =	  .05,	  F(1,79)	  =	  4.33,	  p	  =.04),	  and	  the	  interaction	  term	  was	  the	  only	  significant	  individual	  predictor	  in	  the	  model.	  In	  this	  case,	  the	  analysis	  of	  simple	  slopes	  indicated	  that	  there	  was	  a	  trend	  towards	  greater	  soda	  consumption	  in	  the	  EC	  condition	  in	  individuals	  with	  relatively	  lower	  self	  control	  (b	  =1.89,	  SE	  =	  1.04,β	  =	  .29,	  t(79)	  =1.82,	  p	  =	  .07)	  ,	  but	  not	  for	  those	  who	  average	  or	  relatively	  stronger	  self	  control	  (Figure	  4).	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Figure	  4.	  Self-­‐control	  moderates	  the	  effect	  of	  EC	  on	  consumption	  of	  targeted	  soda	  during	  taste	  test	  
Note.	  IAT	  =	  Implicit	  Attitude	  Test.	  EC	  =	  Evaluative	  Conditioning	  Intervention,	  Control	  =	  Control	  Intervention.	  MSCS	  =	  116.8,	  X-­‐axis	  markers	  represent	  half	  a	  standard	  deviation.	  The	  groups	  differ	  at	  the	  trend	  level	  at	  one	  SD	  below	  the	  mean	  of	  SCS,	  but	  not	  at	  the	  mean	  or	  one	  SD	  above	  the	  mean.	  	  	  	  	  	  
	  
2.4	  Discussion	  Reducing	  calorie	  consumption	  is	  a	  primary	  goal	  of	  many	  individuals	  interested	  in	  losing	  weight	  and/or	  improving	  their	  health,	  however	  most	  struggle	  to	  make	  and	  maintain	  dietary	  changes	  even	  when	  participating	  in	  intensive	  behavioral	  programs.	  One	  possible	  explanation	  for	  this	  difficulty	  is	  that	  positive	  implicit	  attitudes	  towards	  high	  calorie	  foods	  make	  it	  difficult	  to	  continue	  to	  follow	  explicit	  dietary	  goals	  (e.g.	  Stroebe	  et	  al.,	  2013).	  	  If	  implicit	  attitudes	  towards	  unhealthy	  foods	  could	  be	  altered,	  a	  reduction	  in	  consumption	  might	  follow.	  The	  present	  study	  examined	  the	  effect	  of	  an	  evaluative	  conditioning	  procedure	  on	  soda	  outcomes	  including	  implicit	  attitudes,	  behavior	  immediately	  following	  the	  intervention,	  and	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  real-­‐world	  consumption	  reported	  across	  the	  week	  following	  the	  intervention.	  In	  the	  EC	  condition,	  soda	  images	  were	  paired	  with	  disgust	  images	  and	  water	  images	  were	  paired	  with	  pleasant	  images,	  while	  in	  the	  control	  condition	  the	  same	  images	  were	  viewed	  without	  pairing.	  	  Although	  it	  was	  hypothesized	  that	  EC	  would	  lead	  to	  greater	  change	  in	  all	  outcome	  measures,	  the	  effect	  of	  EC	  on	  these	  outcomes	  was	  mixed,	  though	  partially	  clarified	  by	  moderation	  analyses.	  Individuals	  in	  the	  EC	  condition	  did	  not	  consume	  less	  soda	  (and	  may	  have	  consumed	  more)	  during	  a	  taste	  test	  immediately	  following	  the	  intervention,	  but	  may	  have	  shown	  an	  additional	  reduction	  in	  soda	  consumption	  over	  the	  one-­‐week	  follow-­‐up	  period.	  There	  was	  evidence	  that	  self-­‐control	  moderated	  the	  immediate	  taste-­‐test	  effects,	  which	  may	  help	  explain	  the	  differences	  between	  these	  outcomes.	  The	  EC	  intervention	  also	  did	  not	  have	  the	  expected	  effects	  on	  post-­‐intervention	  positive	  and	  negative	  implicit	  attitude	  measures	  except	  for	  in	  individuals	  with	  more	  negative	  pre-­‐intervention	  implicit	  attitudes,	  and	  attitude	  change	  did	  not	  mediate	  the	  behavioral	  effects.	  	  Although	  it	  might	  be	  most	  parsimonious	  to	  conclude	  that	  none	  of	  the	  primary	  hypotheses	  were	  supported	  since	  none	  crossed	  the	  threshold	  for	  significance,	  the	  presence	  of	  trend-­‐level	  effects	  in	  an	  underpowered	  study	  may	  still	  be	  useful	  for	  informing	  future	  research,	  and	  the	  fact	  that	  some	  expected	  effects	  are	  stronger	  in	  participants	  best	  matched	  to	  the	  intervention	  increases	  the	  likelihood	  that	  these	  are	  reliable	  findings.	  Ideally,	  these	  findings	  can	  help	  inform	  future	  research	  by	  providing	  preliminary	  information	  about	  both	  whether	  EC	  has	  the	  potential	  to	  alter	  dietary	  behavior	  and	  under	  what	  conditions	  this	  effect	  is	  most	  likely	  to	  occur.	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2.4.1	  Effect	  of	  EC	  on	  Immediate	  Behavior	  in	  a	  Lab	  Task	  Contrary	  to	  Hypothesis	  3,	  there	  was	  a	  trend	  towards	  individuals	  in	  the	  EC	  condition	  consuming	  more	  overall	  soda	  during	  the	  taste	  test,	  and	  no	  difference	  between	  groups	  in	  consumption	  of	  the	  targeted	  brand.	  The	  two	  studies	  that	  previously	  investigated	  the	  effect	  of	  EC	  on	  consumption	  of	  unhealthy	  foods	  also	  showed	  mixed	  effects	  for	  immediate	  behavioral	  outcomes,	  and	  the	  type	  of	  task	  used	  in	  the	  current	  study	  (taste	  test)	  differed	  from	  both	  of	  these	  studies	  (a	  virtual	  supermarket	  in	  Lebens	  et	  al.,	  2011,	  and	  a	  reward	  choice	  in	  Hollands	  et	  al.,	  2011).	  It	  may	  be	  that	  when	  a	  food	  is	  actually	  tasted,	  palatability	  is	  a	  stronger	  predictor	  of	  consumption	  than	  the	  general	  affective	  response	  targeted	  by	  EC.	  One	  study	  that	  investigated	  the	  impact	  of	  palatability	  on	  the	  predictive	  power	  of	  implicit	  attitudes	  (Ayres	  et	  al.,	  2010)	  found	  that	  implicit	  attitudes	  did	  not	  incrementally	  predict	  behavior	  when	  controlling	  for	  palatability	  ratings.	  It	  may	  be	  that	  any	  effect	  of	  EC	  on	  implicit	  attitudes	  in	  the	  current	  study	  was	  overshadowed	  in	  the	  taste	  test	  when	  palatability	  became	  salient	  through	  tasting	  the	  soda.	  	  If	  this	  were	  the	  case,	  the	  selection	  of	  a	  taste	  test	  as	  a	  behavioral	  measure	  may	  have	  been	  less	  representative	  of	  the	  effect	  of	  EC	  on	  real-­‐world	  consumption	  than	  a	  choice	  task	  would	  have	  been,	  as	  palatability	  does	  not	  affect	  consumption	  until	  the	  decision	  to	  approach	  the	  beverage	  has	  already	  been	  made.	  If	  EC	  were	  found	  to	  affect	  food	  choices,	  as	  seen	  in	  Hollands	  et	  al.	  (2011),	  it	  would	  still	  have	  the	  potential	  to	  contribute	  to	  reducing	  real-­‐world	  consumption,	  even	  if	  the	  amount	  that	  individuals	  would	  consume	  after	  deciding	  to	  taste	  the	  beverage	  would	  not	  differ.	  It	  may	  be	  important	  for	  future	  research	  to	  measure	  the	  effects	  of	  EC	  on	  both	  whether	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  participants	  select	  the	  target	  food	  and	  how	  much	  is	  consumed	  to	  better	  understand	  at	  what	  points	  in	  the	  consumption	  process	  EC	  might	  influence	  behavior.	  	  It	  is	  also	  possible	  that	  the	  IAT	  procedure	  itself,	  which	  was	  conducted	  in	  close	  proximity	  to	  the	  EC	  task,	  attenuated	  attitude	  change	  prior	  to	  the	  taste	  test.	  IAT-­‐like	  sorting	  tasks	  have	  been	  used	  in	  some	  studies	  to	  bring	  about	  attitude	  change,	  typically	  by	  pairing	  CS	  images	  more	  frequently	  with	  the	  desired	  US	  (e.g.	  Haynes	  et	  al.,	  2015).	  Although	  there	  were	  an	  equal	  number	  of	  positive	  and	  negative	  pairings	  with	  soda	  across	  the	  positive	  and	  negative	  IATs,	  overall	  there	  were	  twice	  as	  many	  neutral	  pairings	  as	  either	  positive	  or	  negative,	  and	  the	  resulting	  effect	  may	  have	  been	  to	  evoke	  more	  neutral	  attitudes	  towards	  soda.	  It	  is	  also	  possible	  that	  the	  order	  of	  completion	  of	  the	  pairings,	  though	  counterbalanced	  across	  participants	  and	  conditions,	  may	  have	  evoked	  different	  attitudes	  due	  to	  primacy	  or	  recency	  effects	  that	  reduced	  differences	  between	  study	  conditions	  in	  the	  taste	  test.	  However,	  the	  fact	  that	  the	  EC	  condition	  showed	  a	  trend	  towards	  higher	  consumption	  would	  not	  be	  explained	  by	  the	  influence	  of	  palatability	  or	  IAT	  order,	  which	  was	  counterbalanced	  across	  conditions.	  Another	  related	  study	  that	  used	  a	  taste	  test	  to	  measure	  behavior	  following	  a	  modified	  IAT-­‐based	  training	  procedure	  that	  targeted	  snack	  food	  found	  no	  overall	  effect	  of	  condition	  on	  taste	  test	  consumption	  (Haynes	  et	  al.,	  2015).	  This	  study	  also	  found	  that	  awareness	  of	  the	  taste	  test	  purpose	  moderated	  this	  result	  such	  that	  intake	  was	  unexpectedly	  higher	  among	  participants	  in	  the	  negative	  attitude	  intervention	  (versus	  the	  positive	  attitude	  intervention)	  who	  were	  aware	  of	  the	  purpose	  of	  the	  taste	  test.	  This	  effect	  might	  help	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  to	  explain	  the	  current	  study	  results,	  however	  awareness	  of	  purpose	  was	  not	  measured	  in	  the	  current	  study	  and	  therefore	  could	  not	  be	  investigated.	  In	  addition	  to	  the	  potential	  influence	  of	  awareness,	  it	  is	  possible	  that	  the	  association	  of	  a	  frequently	  consumed	  beverage	  and	  disgust	  produced	  discomfort	  in	  individuals	  in	  the	  EC	  condition	  (similar	  to	  models	  of	  cognitive	  dissonance),	  which	  led	  to	  disinhibition	  during	  the	  taste	  test.	  This	  theory	  is	  partially	  evidenced	  by	  relatively	  higher	  means	  in	  the	  EC	  group	  across	  all	  outcomes	  during	  the	  taste	  test,	  including	  water	  (though	  this	  difference	  was	  not	  statistically	  significant),	  and	  partially	  by	  the	  moderating	  effect	  of	  self-­‐control	  on	  targeted	  soda	  consumption	  identified	  in	  exploratory	  analyses.	  It	  appears	  possible	  that	  the	  tendency	  towards	  higher	  consumption	  in	  the	  EC	  group	  was	  driven	  by	  individuals	  with	  lower	  self-­‐control,	  who	  may	  have	  been	  more	  prone	  to	  disinhibition	  in	  response	  to	  discomfort	  from	  the	  EC	  pairing.	  The	  direction	  of	  this	  moderating	  effect	  was	  not	  consistent	  with	  Haynes	  et	  al.,	  2015,	  which	  also	  investigated	  the	  role	  of	  self-­‐control	  on	  taste	  test	  outcomes,	  however	  the	  Haynes	  et	  al.	  study	  paired	  generic	  food	  words	  with	  negative	  words,	  which	  may	  not	  have	  produced	  the	  same	  degree	  of	  discomfort	  as	  pairing	  of	  a	  regularly	  consumed	  beverage	  with	  disgusting	  images.	  	  Other	  previous	  studies	  might	  have	  invoked	  disgust	  but	  did	  not	  pair	  it	  with	  regularly	  consumed	  foods	  or	  use	  a	  taste	  test	  procedure.	  For	  example,	  although	  not	  specifically	  selected	  to	  produce	  this	  emotion,	  some	  of	  the	  images	  in	  the	  Hollands	  et	  al.	  study	  were	  graphic	  in	  nature	  and	  may	  have	  invoked	  disgust,	  however	  behavior	  was	  measured	  using	  a	  food	  reward	  choice	  which	  did	  not	  involve	  consumption	  (2011).	  Even	  if	  this	  study’s	  procedure	  did	  produce	  an	  association	  between	  a	  liked	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  food	  and	  disgust,	  research	  on	  dietary	  restraint	  suggests	  that	  disinhibition	  is	  more	  likely	  to	  occur	  once	  a	  palatable	  food	  is	  tasted	  than	  during	  un-­‐cued	  food	  choice	  (e.g.	  Herman,	  Polivy,	  &	  Esses,	  1997;	  Tuschl,	  Laessle,	  Platte,	  &	  Pirke,	  1990;).	  This	  research,	  which	  may	  suggest	  that	  increased	  consumption	  occurs	  due	  to	  dissonance	  between	  dietary	  goals	  and	  pleasure	  derived	  (Stroebe	  et	  al.,	  2008),	  might	  be	  consistent	  with	  the	  idea	  that	  dissonance	  results	  from	  the	  pleasure	  derived	  from	  consumption	  of	  the	  palatable	  food	  in	  the	  context	  of	  a	  salient	  disgust	  association.	  
2.4.2	  Effect	  of	  EC	  on	  Real-­‐World	  Behavior	  Across	  a	  One-­‐Week	  Follow-­‐up	  
Period	  In	  contrast	  to	  the	  immediate	  behavioral	  results,	  there	  was	  some	  evidence	  that	  the	  EC	  intervention	  led	  to	  less	  overall	  soda	  consumption	  during	  the	  post-­‐intervention	  period	  (Hypothesis	  4),	  though	  this	  result	  was	  at	  the	  trend	  level	  and	  should	  be	  interpreted	  cautiously.	  The	  reduction	  in	  soda	  consumption	  from	  pre	  to	  post	  was	  0.4	  ounces	  greater	  per	  prompt	  in	  the	  EC	  condition	  than	  the	  control,	  the	  equivalent	  of	  a	  9.1-­‐ounce	  greater	  reduction	  in	  the	  total	  amount	  of	  soda	  consumed	  across	  the	  post-­‐treatment	  period	  (i.e.,	  the	  EC	  condition	  drank	  59.7	  fewer	  total	  ounces	  across	  the	  post-­‐treatment	  week	  than	  the	  pre-­‐treatment	  week,	  compared	  to	  a	  50.6oz	  reduction	  in	  the	  control	  condition).	  	  Notably,	  this	  effect	  was	  stronger	  and	  reached	  statistical	  significance	  when	  more	  stringent	  inclusion	  criteria	  were	  applied	  (only	  individuals	  who	  were	  attentive	  during	  the	  EC	  and	  regularly	  consumed	  the	  types	  of	  soda	  targeted	  by	  the	  intervention).	  In	  this	  sample,	  the	  EC	  condition	  showed	  the	  equivalent	  of	  a	  15.9-­‐ounce	  greater	  reduction	  in	  total	  soda	  consumed	  between	  the	  two	  weeks.	  This	  result	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  suggests	  that	  EC	  might	  have	  the	  greatest	  impact	  on	  real-­‐world	  consumption	  when	  the	  stimuli	  used	  in	  the	  procedure	  are	  relevant	  to	  the	  individual’s	  particular	  drinking	  habits.	  In	  addition	  to	  including	  individuals	  who	  did	  not	  necessarily	  drink	  the	  targeted	  brands	  regularly,	  this	  study	  relied	  on	  average	  ratings	  of	  image	  relevance	  to	  select	  each	  CS	  set,	  and	  a	  single	  target	  brand	  was	  selected	  for	  each	  participant,	  which	  may	  not	  adequately	  represent	  the	  consumption	  habits	  of	  regular	  drinkers	  of	  multiple	  brands.	  It	  could	  be	  the	  case	  that	  EC	  would	  have	  an	  even	  stronger	  impact	  if	  individualized	  CS	  stimuli	  were	  selected	  by	  asking	  each	  participant	  to	  rate	  the	  images	  that	  they	  most	  strongly	  associated	  with	  soda	  drinking.	  Although	  the	  overall	  results	  suggest	  a	  stronger	  effect	  on	  brands	  targeted	  by	  the	  EC,	  there	  were	  no	  significant	  differences	  between	  conditions	  when	  examining	  the	  effect	  on	  targeted	  soda	  alone	  during	  the	  EMA	  period.	  It	  does	  not	  appear	  that	  low	  consumption	  limited	  the	  ability	  to	  detect	  a	  differential	  treatment	  effect;	  on	  average,	  50.5%	  of	  the	  sodas	  reported	  during	  the	  pre-­‐intervention	  EMA	  and	  53.7%	  during	  the	  post-­‐intervention	  EMA	  were	  of	  the	  targeted	  brand.	  This	  finding	  might	  therefore	  seem	  to	  suggest	  that	  the	  difference	  between	  conditions	  in	  overall	  EMA	  consumption	  was	  driven	  by	  non-­‐targeted	  soda.	  However,	  when	  non-­‐targeted	  soda	  is	  used	  as	  the	  outcome,	  there	  is	  also	  no	  significant	  time	  by	  condition	  interaction.	  Further,	  the	  difference	  in	  pre	  to	  post	  reduction	  between	  the	  EC	  and	  control	  groups	  is	  slightly	  larger	  for	  targeted	  compared	  to	  non-­‐targeted	  soda.	  It	  instead	  appears	  to	  be	  the	  case	  that	  the	  advantage	  of	  EC	  on	  reduction	  in	  both	  targeted	  and	  non-­‐targeted	  soda	  consumption	  was	  small	  in	  size,	  such	  that	  the	  effect	  is	  only	  detectible	  in	  the	  current	  analytic	  frame	  when	  the	  two	  are	  combined	  as	  a	  single	  outcome	  variable.	  	  
	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	   	   	   	   	   	  	   78	  It	  is	  also	  notable	  that	  the	  effect	  of	  the	  control	  condition	  on	  the	  EMA	  soda	  consumption	  outcomes	  was	  large	  and	  may	  have	  impacted	  the	  ability	  to	  detect	  significant	  differences	  between	  conditions.	  For	  example,	  overall,	  individuals	  in	  the	  control	  group	  drank	  19.4%	  less	  soda	  during	  the	  post-­‐intervention	  period.	  It	  is	  possible	  that	  the	  study	  description	  primed	  some	  individuals	  to	  expect	  less	  desire	  to	  consume	  soda	  beverages	  following	  the	  intervention.	  Although	  the	  study	  purpose	  as	  described	  to	  participants	  during	  the	  informed	  consent	  process	  was	  neutral	  about	  the	  expected	  direction	  of	  effects	  (“You	  will	  complete	  a	  study	  procedure	  which	  may	  impact	  your	  desire	  to	  consume	  sugar-­‐sweetened	  beverages”),	  some	  of	  the	  flyers	  used	  to	  advertise	  the	  study	  implied	  that	  the	  procedure	  might	  help	  with	  reducing	  soda	  consumption	  (“Are	  you	  interested	  in	  cutting	  down	  the	  amount	  of	  soda	  you	  drink?”),	  which	  may	  have	  led	  some	  individuals	  to	  expect	  to	  experience	  less	  desire	  to	  consume	  soda	  following	  their	  study	  visit.	  If	  reduced	  consumption	  across	  conditions	  is	  partially	  attributable	  to	  a	  placebo	  effect,	  it	  is	  possible	  that	  a	  longer	  follow-­‐up	  period	  would	  allow	  detection	  of	  larger	  differences	  between	  conditions	  as	  that	  effect	  faded	  over	  time.	  Future	  studies	  might	  also	  take	  care	  to	  avoid	  any	  statements	  that	  might	  indicate	  the	  direction	  of	  expected	  effects.	  	  It	  is	  also	  possible	  that	  the	  control	  intervention,	  although	  designed	  to	  avoid	  producing	  change	  in	  affective	  associations	  towards	  soda	  images,	  was	  ultimately	  not	  neutral	  in	  its	  associative	  effects	  and	  led	  to	  greater	  than	  expected	  change	  in	  that	  condition.	  During	  this	  procedure,	  soda	  and	  water	  images	  and	  positive	  and	  disgust	  images	  were	  viewed	  in	  two	  separate	  blocks	  which	  were	  only	  separated	  by	  instruction	  screens.	  It	  may	  be	  the	  case	  that	  the	  overall	  affective	  state	  made	  salient	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  by	  viewing	  the	  valenced	  image	  block	  was	  negative/disgust,	  as	  the	  impact	  of	  these	  images	  may	  have	  been	  stronger	  than	  the	  impact	  of	  the	  positive	  images.	  If	  that	  were	  the	  case,	  viewing	  the	  valenced	  block	  in	  close	  proximity	  to	  the	  block	  of	  drink	  images	  may	  have	  primed	  negative	  rather	  than	  positive	  associations	  with	  those	  drinks,	  thereby	  impacting	  subsequent	  soda	  consumption.	  This	  effect	  would	  be	  consistent	  with	  the	  lack	  of	  differences	  between	  conditions	  in	  post-­‐intervention	  soda	  attitudes.	  A	  difference	  in	  water	  attitudes	  after	  the	  intervention	  would	  have	  provided	  further	  evidence,	  however	  this	  effect	  was	  not	  measured	  in	  the	  current	  study.	  It	  is	  also	  possible	  that	  the	  water	  images	  themselves	  could	  have	  served	  as	  an	  US.	  Although	  water	  is	  expected	  to	  be	  affectively	  neutral	  for	  most	  individuals,	  clinical	  accounts	  suggest	  that	  regular	  consumers	  of	  other	  SSBs	  may	  have	  more	  negative	  associations	  with	  water.	  Associations	  formed	  between	  soda	  images	  and	  either	  neutral	  or	  negatively	  valenced	  water	  images	  in	  the	  first	  block	  could	  also	  have	  reduced	  the	  salience	  of	  positive	  associations	  towards	  soda	  in	  the	  control	  condition.	  Either	  of	  these	  unintended	  pairings	  may	  have	  impacted	  subsequent	  soda	  consumption	  in	  the	  control	  condition,	  thereby	  reducing	  differences	  between	  conditions	  across	  behavioral	  measures.	  Exploratory	  moderation	  analyses	  did	  not	  reveal	  any	  impact	  of	  intention	  to	  reduce	  soda	  consumption	  on	  these	  effects,	  which	  may	  suggest	  that	  the	  effect	  of	  EC	  does	  not	  depend	  on	  explicit	  goals	  (Hypothesis	  8).	  Further,	  self-­‐control	  did	  not	  moderate	  the	  effect	  of	  EC	  on	  EMA	  soda	  consumption,	  which	  may	  indicate	  that	  any	  initial	  disinhibitory	  effects	  of	  the	  intervention	  in	  individuals	  with	  low	  self-­‐control	  fade	  quickly	  following	  the	  intervention.	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  Notably,	  exploratory	  hypotheses	  (9	  &	  10)	  also	  suggested	  that	  individuals	  did	  not	  increase	  their	  consumption	  of	  diet	  soda	  or	  other	  sugar-­‐sweetened	  beverages	  (with	  the	  possible	  exception	  of	  energy	  drinks)	  in	  response	  to	  these	  reductions	  in	  regular	  soda	  consumption,	  which	  indicates	  that	  an	  EC	  intervention	  that	  could	  effectively	  reduce	  soda	  would	  be	  more	  likely	  to	  lead	  to	  an	  overall	  reduction	  in	  calories	  consumed.	  There	  was	  also	  little	  evidence	  to	  suggest	  that	  the	  effect	  of	  EC	  waned	  across	  the	  post-­‐treatment	  period	  since	  the	  average	  amount	  of	  soda	  per	  day	  reported	  by	  the	  EC	  condition	  during	  that	  period	  remained	  relatively	  stable	  and	  there	  was	  no	  moderating	  effect	  of	  exposure	  to	  soda	  advertisements.	  These	  findings	  may	  indicate	  that	  EC	  does	  have	  a	  lasting	  impact	  on	  behavior,	  which	  would	  also	  make	  it	  more	  likely	  to	  be	  useful	  as	  an	  adjunctive	  intervention	  for	  weight	  loss.	  
2.4.3	  Effect	  of	  EC	  on	  Implicit	  Attitudes	   	  	   Contrary	  to	  Hypotheses	  1	  and	  2,	  overall	  change	  in	  implicit	  attitude	  measures	  across	  the	  study	  was	  small	  in	  size	  and	  did	  not	  differ	  by	  study	  condition.	  This	  finding	  is	  inconsistent	  with	  both	  previous	  studies	  that	  examined	  the	  effects	  of	  EC	  on	  unhealthy	  foods	  (Lebens	  et	  al.,	  2011,	  Hollands	  et	  al.,	  2011),	  which	  found	  that	  EC	  produced	  greater	  attitude	  change	  than	  a	  control	  intervention.	  Like	  in	  the	  Hollands	  et	  al.	  study	  (2011),	  moderation	  was	  examined	  to	  determine	  whether	  the	  effect	  of	  EC	  would	  be	  relatively	  weaker	  in	  individuals	  who	  already	  held	  more	  negative	  attitudes	  towards	  soda	  (Hypothesis	  5).	  In	  the	  current	  study,	  no	  moderation	  was	  found	  in	  predicting	  positive	  attitudes,	  and	  while	  there	  was	  a	  significant	  interaction	  in	  predicting	  post-­‐intervention	  negative	  attitudes,	  this	  effect	  indicated	  that	  EC	  led	  to	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  the	  greatest	  increase	  in	  negative	  attitudes	  towards	  soda	  in	  individuals	  who	  already	  had	  stronger	  implicit	  negative	  attitudes.	  	  	   There	  are	  several	  possible	  explanations	  for	  the	  limited	  effectiveness	  of	  EC	  on	  implicit	  attitudes	  in	  this	  study.	  The	  type	  of	  IAT	  conducted	  may	  have	  limited	  the	  ability	  to	  detect	  the	  effect	  of	  the	  intervention.	  Unipolar,	  single-­‐category	  IATs	  were	  chosen	  both	  because	  this	  type	  of	  IAT	  had	  been	  used	  in	  one	  of	  the	  reference	  studies,	  and	  because	  bipolar	  IATs	  have	  been	  criticized	  as	  inappropriate	  for	  stimuli	  such	  as	  soda	  that	  have	  no	  natural	  opposing	  category	  (e.g.	  Penke	  et	  al.,	  2006;	  Karpinski	  &	  Steinman,	  2006).	  	  Because	  attitude	  strength	  as	  measured	  in	  a	  bipolar	  IAT	  can	  only	  be	  interpreted	  relative	  to	  the	  reference	  category,	  the	  use	  of	  SC-­‐IATs	  allowed	  the	  study	  to	  isolate	  attitudes	  towards	  soda	  without	  complicating	  the	  interpretation	  of	  attitude	  results	  by	  adding	  an	  arbitrary	  contrast	  category.	  Similarly,	  attitude	  change	  measured	  by	  a	  bipolar	  IAT	  can	  only	  be	  interpreted	  relative	  to	  the	  opposing	  category,	  and	  could	  therefore	  be	  driven	  by	  change	  in	  either	  category.	  In	  other	  words,	  reduction	  in	  soda-­‐positive	  associations	  measured	  by	  a	  bipolar	  IAT	  could	  be	  driven	  by	  soda	  attitudes	  becoming	  more	  negative,	  attitudes	  towards	  the	  contrast	  category	  becoming	  more	  positive,	  or	  both.	  Although	  the	  use	  of	  SC-­‐IATs	  made	  it	  easier	  to	  interpret	  the	  meaning	  of	  attitude	  results,	  the	  EC	  intervention	  used	  in	  the	  current	  study	  did	  pair	  positive	  images	  with	  water	  images	  in	  addition	  to	  pairing	  soda	  images	  with	  disgust	  images.	  	  Because	  the	  SC-­‐IAT	  only	  measured	  soda	  attitudes,	  the	  effect	  of	  the	  water	  pairings	  could	  not	  be	  captured	  in	  this	  measure,	  which	  may	  have	  weakened	  our	  ability	  to	  detect	  any	  relative	  attitude	  changes	  that	  resulted	  from	  these	  pairings.	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  Further,	  both	  unipolar	  and	  single-­‐category	  IATs	  have	  been	  developed	  more	  recently	  than	  traditional	  bipolar	  category	  variants,	  and	  fewer	  studies	  have	  investigated	  their	  psychometric	  properties.	  	  While	  some	  studies	  suggest	  that	  unipolar	  IATs	  are	  more	  appropriate	  to	  measuring	  attitudes	  towards	  food	  stimuli	  due	  to	  the	  mix	  of	  positive	  and	  negative	  associations	  that	  a	  person	  may	  hold	  towards	  a	  high	  calorie	  food	  (e.g.	  Houben	  et	  al.,	  2010),	  other	  studies	  have	  found	  that	  unipolar	  IATs	  were	  less	  strongly	  related	  to	  both	  explicit	  attitudes	  and	  behavior	  for	  stimuli	  hypothesized	  to	  be	  associated	  with	  both	  positive	  and	  negative	  attitudes,	  such	  as	  alcohol	  (Houben	  et	  al.,	  2009).	  Similarly,	  although	  some	  studies	  have	  shown	  that	  SC-­‐IATs	  have	  adequate	  internal	  consistencies	  and	  significant	  correlations	  with	  explicit	  attitudes,	  other	  studies	  have	  failed	  to	  find	  these	  effects	  (see	  Schnabel	  et	  al.,	  2008	  for	  review).	  It	  has	  been	  suggested	  that	  SC-­‐IAT	  tasks	  can	  be	  facilitated	  by	  focusing	  exclusively	  on	  identifying	  exemplars	  of	  the	  single	  category,	  in	  which	  case	  the	  score	  would	  no	  longer	  indicate	  the	  association	  between	  paired	  categories	  (e.g.	  Schnabel	  et	  al.,	  2008).	  Additionally,	  in	  the	  current	  study,	  stimuli	  from	  the	  valence	  categories	  (e.g.	  positive,	  neutral,	  and	  negative)	  were	  expressed	  in	  words	  while	  soda	  stimuli	  were	  shown	  in	  images.	  It	  is	  possible	  that	  some	  participants	  simply	  focused	  on	  sorting	  all	  images	  to	  a	  single	  key	  without	  reacting	  to	  the	  content	  of	  the	  images,	  which	  would	  also	  limit	  the	  degree	  to	  which	  scores	  would	  reflect	  an	  association	  between	  soda	  and	  the	  valenced	  construct.	  	  Weak	  baseline	  relationships	  between	  pre-­‐intervention	  IAT	  scores	  (particularly	  for	  the	  positive	  IAT)	  and	  both	  explicit	  ratings	  and	  behavior,	  as	  well	  as	  the	  unexpected	  positive	  correlation	  between	  IAT	  variants,	  may	  support	  the	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  hypothesis	  that	  the	  IAT	  versions	  used	  in	  the	  current	  study	  were	  not	  reliable	  measures	  of	  implicit	  soda	  attitudes.	  However,	  Lebens	  et	  al.	  (2011)	  used	  an	  identical	  IAT	  procedure	  and	  this	  did	  not	  limit	  their	  ability	  to	  detect	  the	  effect	  of	  an	  EC	  intervention	  on	  implicit	  attitudes.	  Additionally,	  the	  correlations	  between	  IAT	  scores	  and	  explicit	  and	  behavioral	  measures	  in	  other	  dietary	  attitude	  studies	  have	  also	  been	  small	  in	  size	  which	  would	  be	  consistent	  with	  the	  present	  findings,	  particularly	  for	  the	  negative	  IAT	  (e.g.	  Richetin,	  Perugini,	  Prestwich	  &	  O’Gorman,	  2007;	  Hollands	  et	  al.,	  2011;	  Ayres	  et	  al.,	  2012).	  A	  more	  conservative	  interpretation	  might	  be	  that	  the	  unipolar	  SC-­‐IATs	  used	  were	  valid,	  though	  potentially	  weaker,	  measures	  of	  positive	  and	  negative	  attitudes,	  and	  may	  have	  not	  been	  sufficient	  for	  detecting	  attitude	  change	  resulting	  from	  a	  procedure	  that	  also	  targeted	  a	  second	  stimulus	  category	  (water).	  It	  may	  also	  be	  the	  case	  that	  the	  actual	  amount	  of	  soda	  attitude	  change	  was	  smaller	  than	  expected	  in	  the	  current	  study.	  Differences	  in	  study	  methodology	  may	  have	  contributed	  to	  this	  effect.	  Other	  studies	  such	  as	  Hollands	  et	  al.	  (2011)	  used	  EC	  procedures	  in	  which	  image	  pairings	  appeared	  in	  the	  center	  of	  the	  screen	  rather	  than	  rotating	  around	  the	  screen	  as	  in	  the	  current	  study.	  It	  is	  possible	  that	  individuals	  processed	  the	  content	  of	  the	  images	  less	  fully	  when	  asked	  to	  focus	  on	  their	  spatial	  location.	  However,	  research	  has	  not	  yet	  suggested	  an	  advantage	  to	  any	  particular	  pairing	  procedure,	  and	  other	  studies	  such	  as	  Lebens	  et	  al.	  (2011)	  have	  used	  an	  identical	  procedure	  and	  found	  significant	  change	  in	  attitude	  measures.	  It	  is	  also	  possible	  that	  the	  effect	  of	  the	  current	  procedure	  was	  weaker	  because	  the	  spatial	  task	  hid	  the	  purpose	  of	  the	  EC	  procedure	  and	  individuals	  did	  not	  receive	  specific	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  instruction	  to	  look	  for	  a	  relationship	  between	  image	  pairings.	  It	  is	  now	  well-­‐established	  in	  EC	  research	  that	  contingency	  awareness	  enhances	  the	  strength	  of	  EC	  effects	  (Hofmann	  et	  al.,	  2010),	  therefore	  masking	  the	  purpose	  of	  this	  task	  may	  have	  weakened	  effects	  in	  the	  current	  study	  if	  individuals	  were	  therefore	  less	  likely	  to	  become	  aware	  of	  the	  image	  associations.	  Individual	  levels	  of	  contingency	  awareness	  was	  not	  measured	  in	  this	  study,	  which	  limits	  our	  ability	  to	  explore	  whether	  this	  might	  have	  moderated	  effects.	  	  Differences	  in	  statistical	  methods	  may	  also	  have	  contributed	  to	  differences	  in	  the	  results	  of	  the	  current	  study.	  For	  example,	  the	  Lebens	  et	  al.	  study	  (2011)	  compared	  post-­‐intervention	  implicit	  attitudes	  without	  measuring	  and	  controlling	  for	  pre-­‐intervention	  attitudes.	  However,	  an	  exploratory	  comparison	  of	  post-­‐intervention	  implicit	  attitudes	  in	  the	  current	  study	  still	  showed	  small,	  non-­‐significant	  differences	  between	  conditions	  for	  both	  the	  positive	  (t(75)	  =	  -­‐0.55,	  p	  =	  .58,	  d	  =	  -­‐.13)	  and	  negative	  IAT	  (t(75)	  =	  1.52,	  p	  =	  .13,	  d	  =	  .35).	  	  	  It	  may	  also	  be	  that	  the	  small	  effect	  size	  in	  the	  current	  study	  has	  to	  do	  with	  targeting	  a	  branded	  food	  item.	  In	  general,	  meta-­‐analysis	  has	  shown	  that	  the	  effects	  of	  EC	  are	  smaller	  when	  the	  original	  valence	  of	  the	  CS	  is	  not	  neutral	  (d	  =	  .20)	  in	  comparison	  to	  when	  it	  has	  a	  neutral	  valence	  (d	  =	  .50	  -­‐	  .60,	  Hofmann	  et	  al.,	  2010).	  	  It	  may	  be	  the	  case	  that	  this	  effect	  is	  even	  stronger	  in	  mature	  brands	  in	  comparison	  to	  general	  familiar	  stimuli,	  possibly	  due	  to	  the	  impact	  of	  advertising	  on	  implicit	  attitudes.	  Some	  studies	  support	  the	  idea	  that	  EC	  has	  relatively	  weak	  effects	  on	  branded	  CSs.	  For	  example,	  Gibson	  (2008)	  found	  that	  there	  was	  no	  overall	  effect	  of	  EC	  on	  implicit	  attitudes	  towards	  Coke	  and	  Pepsi	  except	  for	  individuals	  who	  initially	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  had	  no	  strong	  preference	  for	  either	  brand,	  and	  that	  even	  among	  such	  individuals,	  attitude	  change	  only	  predicted	  behavior	  under	  cognitive	  load.	  	  Methodological	  differences	  also	  make	  it	  difficult	  to	  interpret	  the	  significant	  moderating	  effect	  of	  baseline	  negative	  attitudes	  on	  attitude	  change	  relative	  to	  the	  findings	  of	  previous	  studies.	  In	  both	  studies	  where	  greater	  attitude	  change	  was	  found	  in	  individuals	  with	  strong	  or	  neutral	  initial	  preferences	  towards	  the	  target	  stimuli,	  bipolar	  IATs	  were	  used	  to	  measure	  attitudes	  (Hollands	  et	  al.,	  2011,	  Gibson,	  2008).	  In	  the	  current	  study,	  attitudes	  were	  measured	  on	  a	  unipolar	  (negative	  to	  neutral)	  rather	  than	  bipolar	  (negative	  to	  positive)	  scale.	  It	  is	  unknown	  whether	  attitudes	  towards	  soda	  in	  individuals	  with	  high	  unipolar	  negative	  IAT	  scores	  would	  be	  negative	  or	  neutral	  (or	  even	  positive)	  if	  measured	  on	  a	  bipolar	  scale,	  because	  these	  individuals	  have	  varying	  levels	  of	  unipolar	  positive	  attitudes.	  The	  significant	  positive	  correlation	  between	  positive	  and	  negative	  baseline	  attitudes	  in	  this	  study	  provides	  further	  evidence	  that	  some	  individuals	  with	  stronger	  negative	  attitudes	  may	  also	  hold	  strong	  positive	  attitudes	  towards	  soda.	  It	  may	  also	  be	  the	  case	  that	  moderation	  results	  differed	  in	  this	  study	  because	  the	  participants	  were	  regular	  consumers	  of	  the	  CS,	  and	  thus	  might	  typically	  be	  expected	  to	  have	  a	  relatively	  positive	  initial	  attitude	  towards	  the	  CS.	  The	  other	  referenced	  studies	  did	  not	  target	  CS	  consumers	  and	  might	  have	  therefore	  recruited	  participants	  with	  more	  variable	  pre-­‐intervention	  CS	  attitudes.	  Additionally,	  although	  EC	  is	  hypothesized	  to	  work	  though	  learning	  to	  associate	  a	  US	  with	  a	  given	  affective	  response,	  it	  has	  been	  argued	  that	  adding	  a	  few	  associations	  of	  a	  given	  valence	  in	  a	  small	  amount	  of	  time	  is	  unlikely	  to	  add	  enough	  connections	  to	  override	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  an	  existing	  associative	  network	  in	  the	  case	  of	  a	  non-­‐neutral	  CS.	  In	  this	  case,	  EC	  may	  instead	  work	  through	  shifting	  the	  salience	  of	  previously	  existing	  affective	  associations	  of	  a	  given	  valence	  (Gibson,	  2008;	  Gawronski	  &	  Bodenhausen,	  2006).	  Therefore	  it	  might	  be	  that	  for	  regular	  CS	  consumers,	  EC	  is	  most	  effective	  in	  making	  implicit	  attitudes	  more	  negative	  when	  negative	  attitudes	  towards	  the	  CS	  are	  already	  present,	  because	  individuals	  whose	  evaluation	  of	  the	  CS	  is	  purely	  positive	  would	  show	  minimal	  change.	  	  
Effect	  of	  Implicit	  Attitudes	  on	  Behavioral	  Outcomes.	  Contrary	  to	  Hypothesis	  7,	  neither	  implicit	  nor	  explicit	  attitudes	  at	  post-­‐intervention	  predicted	  most	  behavioral	  outcomes	  (total	  or	  targeted	  soda	  in	  taste	  test,	  targeted	  soda	  in	  post-­‐intervention	  EMA).	  Only	  overall	  soda	  consumed	  during	  the	  post-­‐intervention	  EMA	  period	  was	  significantly	  predicted	  by	  these	  attitude	  measures.	  Stronger	  explicit	  soda	  ratings	  predicted	  greater	  EMA	  total	  consumption,	  and	  there	  was	  a	  trend	  towards	  stronger	  negative	  implicit	  attitudes	  predicting	  lower	  consumption.	  This	  finding	  is	  partially	  consistent	  with	  the	  findings	  reported	  in	  Hollands	  et	  al.	  (2011),	  which	  showed	  that	  both	  implicit	  and	  explicit	  attitudes	  independently	  predicted	  behavioral	  outcome	  measures.	  	  Finally,	  change	  in	  either	  implicit	  positive	  or	  negative	  attitudes	  was	  not	  found	  to	  mediate	  any	  behavioral	  measures	  (Hypothesis	  6).	  This	  result	  also	  differed	  from	  findings	  reported	  in	  Hollands	  et	  al.,	  which	  demonstrated	  both	  partial	  mediation	  and	  moderated	  mediation	  (2011).	  It	  is	  likely	  that	  the	  small	  and	  non-­‐significant	  differences	  between	  conditions	  on	  change	  in	  implicit	  attitudes	  limited	  the	  ability	  to	  detect	  mediation	  effects	  in	  this	  study.	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  Just	  as	  palatability	  may	  have	  influenced	  taste	  test	  consumption,	  it	  may	  have	  impacted	  the	  degree	  to	  which	  attitude	  measures	  predicted	  this	  outcome.	  Because	  even	  the	  explicit	  measures	  were	  designed	  to	  rate	  general	  (and	  not	  palatability-­‐specific)	  attitudes,	  the	  degree	  to	  which	  they	  relate	  to	  behavior	  may	  have	  been	  overshadowed	  by	  the	  salience	  of	  palatability	  once	  the	  soda	  has	  been	  tasted,	  which	  would	  again	  be	  consistent	  with	  previous	  findings	  examining	  the	  impact	  of	  palatability	  on	  the	  incremental	  predictive	  value	  of	  attitude	  measures	  (Ayres	  et	  al.,	  2012).	  	  It	  is	  also	  possible	  that	  implicit	  attitude	  valence	  is	  actually	  a	  weaker	  predictor	  of	  behavior	  in	  individuals	  that	  habitually	  encounter	  the	  target	  stimulus.	  The	  presence	  of	  individuals	  with	  stronger	  neutral	  versus	  positive	  and	  negative	  versus	  neutral	  baseline	  attitudes	  suggests	  that	  not	  all	  regular	  soda	  consumers	  hold	  relatively	  positive	  soda	  attitudes,	  and	  the	  low	  correlations	  between	  these	  attitudes	  and	  pre-­‐intervention	  consumption	  may	  support	  the	  hypothesis	  that	  either	  habit	  or	  arousal	  play	  a	  stronger	  role	  than	  attitude	  valence	  in	  the	  decision	  to	  reach	  for	  a	  regularly	  consumed	  food	  or	  drink.	  Lower	  impact	  of	  attitude	  valence	  on	  consumption	  could	  potentially	  explain	  the	  mixed	  behavioral	  effects	  observed	  in	  the	  study	  and	  might	  weaken	  the	  potential	  for	  EC	  to	  impact	  subsequent	  behavior.	  Studies	  investigating	  implicit	  attitudes	  towards	  alcohol	  in	  regular	  drinkers	  have	  similarly	  found	  stronger	  negative	  implicit	  associations	  with	  alcohol	  that	  contrasted	  with	  positive	  explicit	  judgments,	  and	  that	  stronger	  implicit	  arousal	  but	  not	  implicit	  attitude	  valence	  differentiated	  heavy	  from	  light	  drinkers	  (Wiers,	  van	  Woerden,	  Smulders,	  &	  de	  Jong,	  2002).	  However,	  this	  study	  also	  found	  that	  both	  less	  negative	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  attitude	  valence	  and	  stronger	  arousal	  predicted	  alcohol	  consumption	  (Wiers	  et	  al.,	  2002),	  and	  several	  studies	  investigating	  the	  impact	  of	  implicit	  attitudes	  on	  snack	  consumption	  have	  shown	  positive	  predictive	  effects	  in	  snack	  consumers	  (Hollands	  et	  al.,	  2011).	  Further	  research	  investigating	  the	  unique	  explicit	  ant	  implicit	  contributions	  to	  habitual	  consumption	  would	  be	  helpful	  for	  better	  understanding	  the	  potential	  for	  EC	  to	  impact	  these	  behaviors.	  	  A	  final	  possibility	  is	  that	  the	  IAT	  does	  not	  truly	  measure	  implicit	  attitudes	  or	  predict	  behavior,	  therefore	  the	  current	  study	  could	  not	  capture	  any	  attitude	  change	  that	  did	  occur	  and	  might	  predict	  behavioral	  differences	  between	  groups.	  Several	  research	  groups	  have	  questioned	  whether	  the	  IAT	  really	  measures	  attitude	  associations,	  and	  whether	  the	  associations	  being	  measured	  are	  actually	  accessed	  implicitly.	  IAT	  research	  assumes	  that	  the	  degree	  to	  which	  attitudes	  are	  associated	  in	  memory	  with	  a	  given	  stimulus	  affects	  an	  individuals’	  reaction	  time	  when	  asked	  to	  rapidly	  sort	  images	  into	  associated	  categories.	  However,	  some	  research	  suggests	  that	  IAT	  scores	  may	  be	  influenced	  by	  unrelated	  constructs	  such	  as	  the	  familiarity	  of	  the	  test	  stimuli	  (Rothermund,	  Wentura	  &	  De	  Houwer,	  2005),	  anxiety	  about	  producing	  a	  given	  response	  (Vanman,	  Saltz,	  Nathan	  &	  Warren,	  2004),	  or	  cognitive	  abilities	  (e.g.	  Blanton,	  Jaccard,	  Gonzales	  &	  Christie,	  2006).	  It	  is	  assumed	  that	  the	  attitudes	  revealed	  by	  the	  IAT	  are	  implicit	  because	  participants	  are	  not	  intending	  to	  reveal	  them,	  however,	  some	  research	  suggests	  that	  participants	  can	  influence	  the	  outcome	  of	  an	  IAT	  by	  focusing	  on	  certain	  features	  or	  deliberately	  retrieving	  certain	  information	  (De	  Houwer,	  2006),	  which	  in	  some	  cases	  might	  allow	  them	  to	  deliberately	  achieve	  or	  “fake”	  a	  certain	  result	  (e.g.	  Lowery,	  Hardin,	  &	  Sinclair,	  2001).	  
	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	   	   	   	   	   	  	   89	  Other	  implicit	  measures	  such	  as	  affective	  priming	  tasks	  may	  be	  found	  to	  more	  accurately	  measure	  implicit	  attitudes	  and	  might	  more	  strongly	  predict	  behavior	  if	  used	  in	  subsequent	  studies.	  	  
2.4.4	  Overall	  Conclusions	  	   The	  results	  of	  the	  present	  analyses	  indicate	  that	  EC	  may	  have	  the	  potential	  to	  effect	  real-­‐world	  soda	  consumption	  for	  at	  least	  a	  week	  following	  the	  intervention.	  They	  also	  supported	  the	  theory	  that	  an	  intervention	  using	  CSs	  that	  match	  an	  individual’s	  consumption	  habits	  would	  have	  the	  strongest	  effect.	  Although	  long-­‐term	  and	  short-­‐term	  behavioral	  outcomes	  appear	  contradictory,	  it	  may	  be	  the	  case	  that	  this	  effect	  is	  explained	  by	  higher	  immediate	  consumption	  of	  the	  targeted	  soda	  in	  individuals	  with	  low	  self-­‐control,	  perhaps	  triggered	  by	  cognitive	  dissonance	  brought	  on	  by	  the	  pairing	  procedure	  associating	  a	  frequently	  consumed	  drink	  with	  disgust.	  Because	  the	  impact	  of	  EC	  on	  behavior	  over	  time	  is	  likely	  to	  be	  most	  important	  to	  health	  outcomes,	  it	  is	  likely	  that	  the	  procedure	  would	  be	  useful	  even	  if	  it	  were	  to	  produce	  short-­‐term	  increased	  consumption	  in	  some	  individuals,	  though	  it	  also	  suggests	  the	  importance	  of	  investigating	  the	  short-­‐	  and	  long-­‐term	  costs	  and	  benefits	  of	  EC	  procedures	  using	  disgust	  versus	  general	  negative	  USs.	  	  In	  the	  current	  study,	  EC	  had	  the	  greatest	  effect	  on	  negative	  implicit	  attitudes	  in	  individuals	  who	  held	  such	  attitudes	  prior	  to	  the	  intervention.	  This	  finding	  may	  indicate	  that	  it	  is	  more	  difficult	  to	  change	  attitudes	  towards	  a	  familiar,	  liked	  brand	  in	  individuals	  who	  do	  not	  already	  hold	  both	  positive	  and	  negative	  affective	  associations	  and	  therefore	  a	  more	  intensive	  intervention	  might	  be	  required.	  Several	  behavioral	  effects	  investigated	  in	  this	  study	  were	  not	  predicted	  by	  post-­‐intervention	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  implicit	  attitudes	  and	  no	  effects	  were	  mediated	  by	  attitude	  change,	  which	  could	  indicate	  that	  methodological	  decisions	  impaired	  the	  ability	  to	  measure	  implicit	  attitudes	  relevant	  to	  the	  study	  outcomes.	  This	  highlights	  the	  importance	  of	  matching	  implicit	  attitude	  measures	  to	  the	  study	  procedures	  when	  investigating	  the	  effects	  of	  EC.	  On	  the	  other	  hand,	  there	  was	  consistency	  throughout	  study	  results	  in	  the	  relative	  strength	  of	  change	  in	  negative	  (as	  opposed	  to	  positive)	  implicit	  attitudes	  revealed	  by	  moderation	  analyses,	  and	  the	  trend	  towards	  negative	  attitudes	  predicting	  overall	  EMA	  soda	  consumption,	  the	  only	  behavioral	  outcome	  that	  showed	  a	  borderline	  effect	  of	  study	  condition.	  	   This	  study	  extends	  the	  previous	  findings	  of	  Lebens	  et	  al.	  (2011)	  and	  Hollands	  et	  al.	  (2011),	  which	  also	  both	  found	  evidence	  for	  the	  effect	  of	  EC	  on	  dietary	  outcomes,	  by	  demonstrating	  that	  the	  effect	  of	  EC	  on	  behavior	  does	  extend	  beyond	  the	  immediate	  intervention.	  However,	  the	  current	  study	  failed	  to	  replicate	  previous	  evidence	  supporting	  the	  effect	  of	  EC	  on	  implicit	  attitude	  measures,	  or	  supporting	  the	  relationship	  between	  those	  attitude	  measures	  and	  behavioral	  outcomes.	  It	  also	  failed	  to	  resolve	  mixed	  findings	  regarding	  immediate	  behavioral	  outcomes,	  as	  the	  EC	  intervention	  used	  in	  the	  current	  study	  did	  not	  result	  in	  the	  predicted	  immediate	  reduction	  in	  soda	  consumption,	  but	  did	  show	  trend-­‐level	  support	  for	  reducing	  real-­‐world	  consumption.	  	  Among	  the	  strengths	  of	  this	  study	  were	  the	  use	  of	  both	  an	  immediate	  objective	  measure	  and	  EMA	  to	  measure	  behavioral	  outcomes,	  both	  of	  which	  are	  likely	  to	  be	  more	  representative	  of	  the	  true	  effect	  on	  behavior	  than	  traditional	  self-­‐report	  measures.	  These	  measures	  give	  us	  greater	  confidence	  that	  the	  effects	  seen	  in	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  the	  study	  do	  translate	  to	  real-­‐world	  behavior,	  particularly	  in	  light	  of	  the	  high	  compliance	  rates	  during	  the	  EMA	  periods,	  which	  represents	  a	  significant	  methodological	  strength.	  Additionally,	  the	  images	  selected	  for	  use	  in	  the	  current	  study	  were	  piloted	  by	  a	  large	  group	  of	  participants	  and	  allowed	  us	  to	  partially	  tailor	  the	  EC	  procedure	  to	  be	  as	  relevant	  as	  possible	  to	  each	  individual’s	  real-­‐world	  drinking	  habits.	  Previous	  research	  supports	  the	  selection	  of	  disgust	  images	  for	  the	  EC	  pairing	  as	  a	  possible	  strength	  of	  the	  procedure,	  though	  it	  would	  be	  useful	  for	  future	  studies	  to	  compare	  the	  effects	  of	  general	  negative	  images	  to	  disgust-­‐based	  images,	  particularly	  in	  light	  of	  their	  potentially	  negative	  impact	  on	  immediate	  behavior	  among	  individuals	  with	  low	  self-­‐control.	  Although	  the	  use	  of	  unipolar	  SC-­‐IATs	  was	  thought	  to	  be	  a	  strength	  in	  allowing	  the	  study	  to	  isolate	  attitudes	  towards	  soda	  and	  account	  for	  the	  possible	  presence	  of	  both	  positive	  and	  negative	  affective	  associations,	  it	  may	  also	  have	  proved	  a	  limitation	  due	  to	  the	  weaker	  psychometric	  and	  predictive	  properties	  of	  these	  IATs,	  as	  well	  as	  the	  inability	  to	  measure	  affective	  changes	  related	  to	  water,	  which	  was	  also	  targeted	  in	  the	  current	  EC	  procedure.	  A	  further	  limitation	  in	  understanding	  the	  effects	  seen	  in	  this	  study	  was	  the	  failure	  to	  measure	  contingency	  awareness,	  which	  has	  been	  shown	  across	  many	  EC	  studies	  to	  be	  an	  important	  predictor	  of	  the	  strength	  of	  EC	  effects	  (e.g.	  Hofmann	  et	  al.,	  2010).	  Future	  research	  might	  address	  these	  issues	  by	  including	  both	  single	  category	  and	  bipolar	  IAT	  measures	  and	  including	  measures	  of	  contingency	  awareness.	  Additionally,	  the	  behavioral	  measures	  used	  in	  the	  current	  study	  were	  not	  piloted	  prior	  to	  the	  study,	  therefore	  it	  is	  unknown	  whether	  other	  factors	  relevant	  to	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  procedures	  may	  have	  influenced	  study	  outcomes.	  For	  example,	  it	  is	  possible	  that	  soda	  reporting	  dropped	  off	  towards	  the	  end	  of	  the	  EMA	  period	  due	  to	  reporting	  fatigue,	  however	  this	  is	  difficult	  to	  determine	  in	  the	  current	  study	  since	  both	  conditions	  reduced	  their	  consumption	  across	  the	  course	  of	  the	  study.	  It	  would	  be	  useful	  to	  pilot	  the	  EMA	  procedure	  for	  two	  weeks	  in	  individuals	  who	  receive	  no	  intervention	  to	  better	  determine	  whether	  fatigue	  may	  have	  impacted	  these	  results.	  	  Finally,	  due	  to	  the	  pilot	  nature	  of	  this	  study,	  data	  collection	  ended	  prior	  to	  reaching	  the	  sample	  size	  (N	  =	  124)	  that	  would	  have	  been	  required	  to	  fully	  power	  all	  effects.	  It	  is	  possible	  that	  low	  power	  may	  have	  contributed	  to	  some	  of	  the	  expected	  effects	  not	  reaching	  the	  threshold	  for	  statistical	  significance.	  A	  fully	  powered	  study	  that	  addresses	  the	  above	  methodological	  concerns	  would	  be	  most	  useful	  in	  determining	  the	  impact	  of	  EC	  on	  dietary	  behavior.	  Overall,	  the	  results	  of	  this	  study	  suggest	  that	  a	  disgust-­‐based	  EC	  does	  have	  the	  potential	  to	  impact	  dietary	  habits,	  possibly	  through	  strengthening	  negative	  associations	  (or	  invoking	  existing	  negative	  associations)	  with	  the	  targeted	  food,	  although	  mediation	  was	  not	  detected	  in	  the	  present	  study.	  Future	  research	  should	  address	  methodological	  concerns	  by	  matching	  IAT	  methodology	  to	  the	  EC	  procedure	  used,	  including	  measures	  of	  contingency	  awareness	  and	  awareness	  of	  the	  taste	  test	  purpose,	  and	  recruiting	  a	  sample	  large	  enough	  to	  power	  all	  analyses.	  It	  will	  be	  important	  to	  continue	  to	  measure	  individual	  characteristics	  including	  baseline	  implicit	  attitudes	  and	  self-­‐control,	  as	  these	  were	  identified	  as	  important	  moderators	  in	  the	  present	  study.	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  Additional	  research	  is	  also	  needed	  to	  investigate	  the	  differential	  effectiveness	  of	  individually	  tailored	  CS	  stimuli	  and	  of	  disgust	  versus	  general	  negative	  US	  stimuli.	  	  Finally,	  it	  would	  be	  useful	  for	  additional	  research	  to	  extend	  the	  length	  of	  the	  follow-­‐up	  period	  to	  better	  understand	  the	  duration	  of	  EC	  and	  placebo	  effects	  on	  consumption,	  and	  to	  assess	  whether	  that	  duration	  could	  be	  extended	  by	  periodically	  repeating	  the	  procedure,	  as	  well	  as	  whether	  participants	  would	  comply	  with	  recommendations	  to	  repeat	  the	  procedure.	  	  If	  findings	  continue	  to	  support	  the	  effect	  of	  EC	  on	  real-­‐world	  consumption,	  it	  could	  then	  be	  applied	  for	  use	  as	  an	  adjunctive	  intervention	  to	  facilitate	  health	  behavior	  change	  and	  potentially	  improve	  individuals’	  ability	  to	  maintain	  such	  changes	  even	  when	  motivation	  or	  cognitive	  resources	  become	  depleted.	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Appendix	  A:	  Measures	  
	  
	  
	  
	  
Introduction	  
	  Thank	  you	  for	  your	  participation	  in	  the	  Drexel	  Soda	  Study!	  The	  following	  questionnaires	  will	  be	  used	  to	  evaluate	  the	  efficacy	  of	  the	  soda	  intervention	  in	  which	  you	  are	  being	  asked	  to	  participate.	  	  Please	  answer	  each	  question	  honestly	  based	  on	  your	  first	  impression.	  You	  do	  not	  need	  to	  dwell	  on	  any	  of	  the	  items.	  	  Please	  contact	  your	  assessor	  if	  you	  do	  not	  know	  how	  to	  answer	  an	  item	  or	  do	  not	  wish	  to	  provide	  a	  response	  and	  they	  will	  provide	  you	  with	  instructions	  on	  how	  to	  proceed.	  Please	  do	  NOT	  attempt	  to	  skip	  items	  on	  your	  own	  or	  answer	  at	  random	  as	  this	  could	  compromise	  the	  integrity	  of	  the	  study	  results.	  	  Your	  questionnaire	  responses	  are	  confidential	  and	  no	  one	  outside	  of	  study	  personnel	  will	  have	  access	  to	  them.	  Only	  your	  ID	  number,	  and	  not	  your	  name	  or	  identifying	  information,	  are	  recorded	  with	  these	  responses.	  In	  order	  to	  protect	  the	  data,	  it	  is	  stored	  in	  an	  electronically	  secure	  manner.	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Demographics	  Questionnaire	  	  Age:	  _______	   	   Date	  of	  Birth	  (mm/dd/yyyy)	  :__________________	  Gender	  (circle	  one):	  	  	  Male	  	  	  or	  	  	  	  Female	  	  Employment	  status:	  (0) 	  full-­‐time	  	  	  	  	  	  	  	  	  	  	  	  	  	  (1) 	  part-­‐time	  	  	  	  	  	  	  (2) 	  occasional/per	  diem	  (3) 	  disability/SSI	  	  	  	  	  	  (4) 	  no	  income	  Occupation:_____________________________	  	  Student	  status	  (if	  applicable):	  (0) 	  full-­‐time	  	  	  	  	  	  	  	   (1) 	  part-­‐time	  	  Student	  type	  (if	  applicable):	  (0)	   	  undergraduate	   (1) 	  graduate	  	  Ethnicity	  (check	  all	  that	  apply):	  	   (0)	    African	  American	  /	  Black	  	   (1)	    Caribbean	  /	  Haitian	  	   (2)	    African	  	   (3)	    Asian	  American	  	   (4)	    Asian	  /	  Pacific-­‐Islander	  	   (5)	    White	  /	  European	  American	  /	  Caucasian	  	   (6)	    European	  	   (7)	    Latino/Latina	  /	  Hispanic	  American	  /	  Hispanic	  	   (8)	    Native	  American	  /	  American	  Indian	  	   (9)	    Multiracial	  	   (10)	    Other:	  	  
	  
	  Is	  English	  your	  first	  language?	  	   (0)	   	  Yes	  	  	   (1)	   	  No;	  I	  learned	  starting	  at	  age:	   	  	  Marital/relationship	  status:	  (0)	   	  single	  (no	  current	  romantic	  partner)	  	  	  	  	  	  	  	  (1)	   married	  (2)	   living	  with	  partner	  (not	  married)	  (3)	   not	  living	  with	  current	  partner	  (4)	   	  divorced	  (5)	   	  widowed	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Self-­‐reported	  Soda	  Consumption	  Habits	  (Used	  by	  assessors	  to	  select	  Targeted	  soda	  brand)	  1. Out	  of	  all	  of	  the	  soda	  you	  drink	  in	  a	  month,	  approximately	  what	  percent	  of	  the	  time	  do	  you	  drink	  each	  of	  the	  following	  soda	  brands?	  (Percentages	  must	  add	  to	  100%)	  a. Coca	  Cola	   	   ______%	  b. Pepsi	  	   	   	   ______%	  c. Sprite	   	   	   ______%	  d. Dr.	  Pepper	   	   ______%	  e. Mountain	  Dew	   ______%	  f. Other	  (Type:______)	  	   ______%	  	  2. Out	  of	  all	  of	  the	  soda	  you	  drink	  in	  a	  month,	  approximately	  what	  percent	  of	  the	  time	  do	  you	  drink	  regular	  vs.	  diet	  soda?	  (Percentages	  must	  add	  to	  100%)	  a. Diet	  soda	   	   	   ______%	  b. Regular	  (non-­‐diet)	  soda	  	   ______%	  	  3. My	  favorite	  soda	  brand	  is:	  	  a. Coca	  Cola	  b. Pepsi	  	   	  c. Sprite	   	  d. Dr.	  Pepper	  e. Mountain	  Dew	  f. Other	  	  (List	  type:______)	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Timing	  of	  Recent	  Eating	  and	  Drinking	  	  (Used	  to	  determine	  whether	  participants	  followed	  instructions	  to	  refrain	  from	  eating/drinking	  prior	  to	  assessment)	  1. Have	  you	  done	  any	  of	  the	  following	  today?	  Yes	   	   No	  a. Eat	  a	  meal	  or	  snack	   	   	   	   	  b. Drink	  soda	   	   	   	   	   	  c. Drink	  any	  beverage	   	   	   	   	  	  2. (If	  yes)	  At	  approximately	  what	  time	  today	  did	  you	  last	  EAT	  a	  meal	  or	  snack?	  Hour:	  	   	   Minute:	  	   	   AM/PM	  	  3. (If	  yes)	  At	  approximately	  what	  time	  today	  did	  you	  last	  DRINK	  SODA?	  Hour:	  	   	   Minute:	  	   	   AM/PM	  	  4. (If	  yes)	  At	  approximately	  what	  time	  today	  did	  you	  last	  DRINK	  ANY	  BEVERAGE?	  (most	  recent	  drink	  time,	  whether	  or	  not	  this	  was	  soda)	  Hour:	  	   	   Minute:	  	   	   AM/PM	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Television	  Watching	  Questionnaire	  The	  following	  items	  are	  designed	  to	  assess	  the	  amount	  of	  television	  you	  typically	  watch	  per	  day.	  In	  particular,	  we	  are	  interested	  in	  television	  that	  features	  commercial	  advertisements.	  Please	  respond	  to	  the	  following	  items:	  	  1. How	  many	  total	  hours	  per	  day	  do	  you	  watch	  TV	  and/or	  shows	  or	  videos	  on	  a	  computer	  (e.g.	  streaming	  shows	  or	  videos	  online)	  on	  a	  typical	  weekday?	  	  2. How	  many	  of	  those	  hours	  are	  you	  watching	  shows	  with	  commercials?	  	  	  In	  other	  words,	  how	  many	  hours	  per	  day	  do	  you	  watch	  TV	  and/or	  shows	  or	  videos	  on	  a	  computer	  (e.g.	  streaming	  shows	  or	  videos	  online)	  WITH	  COMMERCIAL	  ADVERTISEMENTS	  on	  a	  typical	  weekday?	  	  Please	  do	  NOT	  count	  hours	  watching	  TV	  or	  online	  content	  that	  do	  not	  contain	  commercial	  advertisements	  (e.g.	  Netflix)	  or	  where	  the	  show	  is	  recorded	  in	  such	  a	  way	  that	  you	  do	  not	  view	  the	  advertisements	  (e.g.	  DV-­‐R).	  	  3. Now	  how	  about	  on	  the	  weekends?	  	  	  How	  many	  hours	  per	  day	  do	  you	  watch	  TV	  and/or	  shows	  or	  videos	  on	  a	  computer	  (e.g.	  streaming	  shows	  or	  videos	  online)	  on	  a	  typical	  weekend	  day?	  	  	  This	  question	  refers	  to	  any	  video,	  whether	  it	  has	  commercials	  or	  not.	  4. Out	  of	  those	  total	  hours,	  how	  many	  hours	  are	  you	  watching	  shows	  with	  commercials	  on	  a	  typical	  weekend	  day?	  	  	  In	  other	  words,	  how	  many	  hours	  per	  day	  do	  you	  watch	  TV	  and/or	  shows	  or	  videos	  on	  a	  computer	  (e.g.	  streaming	  shows	  or	  videos	  online)	  WITH	  COMMERCIAL	  ADVERTISEMENTS	  on	  a	  typical	  weekend	  day?	  	  Please	  do	  NOT	  count	  hours	  watching	  TV	  or	  online	  content	  that	  do	  not	  contain	  commercial	  advertisements	  (e.g.	  Netflix)	  or	  where	  the	  show	  is	  recorded	  in	  such	  a	  way	  that	  you	  do	  not	  view	  the	  advertisements	  (e.g.	  DV-­‐R).	  	  	  5. During	  the	  past	  week	  do	  you	  recall	  seeing	  any	  soda	  commercials	  or	  advertisements	  (including	  print	  and	  radio	  ads)?	  (Y/N)	  6. [If	  Yes]	  About	  how	  many	  soda	  commercials/advertisements	  do	  you	  recall	  seeing	  in	  each	  of	  the	  following	  categories?	  (DO	  count	  the	  same	  advertisement	  multiple	  times	  if	  you	  saw	  it	  more	  than	  once)	  a. TV	  Commercials	   	  	   ________	  b. Radio	  advertisements	   ________	  c. Print/other	  advertisements	  ________	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Dieting	  and	  Health	  Questionnaire	  7. Are	  you	  currently	  attempting	  to	  diet	  (whether	  or	  not	  you	  have	  been	  successful	  in	  doing	  so)?	  (Y/N)	  8. Are	  you	  currently	  attempting	  to	  restrict	  or	  reduce	  the	  total	  amount	  of	  calories	  you	  consume	  per	  day	  (whether	  or	  not	  you	  have	  been	  successful	  in	  doing	  so)?	  (Y/N)	  9. Are	  you	  currently	  attempting	  to	  avoid	  eating	  any	  foods	  or	  categories	  of	  food	  that	  you	  like	  (NOT	  including	  any	  foods	  avoided	  due	  to	  allergy,	  whether	  or	  not	  you	  have	  been	  successful	  in	  doing	  so)?	  (Y/N)	  10. If	  you	  answered	  yes	  to	  any	  of	  the	  above	  (Items	  7	  –	  9),	  what	  is	  the	  reason	  your	  are	  attempting	  to	  change	  your	  eating	  in	  this	  way:	  To	  lose	  weight,	  To	  maintain	  current	  weight	  or	  avoid	  weight	  gain,	  Other	  (Specify)	  11. How	  satisfied	  are	  you	  with	  your	  current	  weight	  and	  shape?	  (Very	  satisfied	  –	  very	  dissatisfied)	  12. How	  would	  you	  rate	  your	  current	  health?	  (Extremely	  healthy	  –	  Not	  at	  all	  healthy)	  13. In	  the	  past	  year,	  have	  you	  thought	  about	  making	  an	  attempt	  to	  reduce	  your	  soda	  consumption	  (even	  if	  you	  have	  not	  taken	  any	  actions	  towards	  doing	  so)?	  (Y/N)	  14. In	  the	  past	  two	  weeks,	  have	  you	  thought	  about	  making	  an	  attempt	  to	  reduce	  your	  soda	  consumption	  (even	  if	  you	  have	  not	  taken	  any	  actions	  towards	  doing	  so)?	  (Y/N)	  15. In	  the	  past	  year,	  have	  you	  made	  any	  active	  attempts	  to	  reduce	  your	  soda	  consumption?	  (Y/N)	  	  16. In	  the	  past	  two	  weeks,	  have	  you	  attempted	  to	  reduce	  your	  soda	  consumption?	  (Y/N)	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Self-­‐Control	  Scale	  
	  Using	  the	  scale	  provided,	  please	  indicate	  how	  much	  each	  of	  the	  following	  statements	  reflects	  how	  you	  typically	  are.	  	  (1	  =	  Very	  much	  –	  5	  =	  Not	  at	  all)	  	  1.	  I	  am	  good	  at	  resisting	  temptation.	  	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  2.	  I	  have	  a	  hard	  time	  breaking	  bad	  habits.	  	  	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  3.	  I	  am	  lazy.	  	   	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  4.	  I	  say	  inappropriate	  things.	  	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  5.	  I	  never	  allow	  myself	  to	  lose	  control.	  	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  6.	  I	  do	  certain	  things	  that	  are	  bad	  for	  me,	  if	  they	  are	  fun.	  	  	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  	  	  	  	  	  	  	  	  7.	  People	  can	  count	  on	  me	  to	  keep	  on	  schedule.	  	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  8.	  Getting	  up	  in	  the	  morning	  is	  hard	  for	  me.	  	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  9.	  I	  have	  trouble	  saying	  no.	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  10.	  I	  can	  change	  my	  mind	  fairly	  often.	  	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  11.	  I	  blurt	  out	  whatever	  is	  on	  my	  mind	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  12.	  People	  would	  describe	  me	  as	  impulsive.	  	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  13.	  I	  refuse	  things	  that	  are	  bad	  for	  me.	  	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	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  14.	  I	  spend	  too	  much	  money.	  	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  15.	  I	  keep	  everything	  neat.	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  16.	  I	  am	  self-­‐indulgent	  at	  times.	  	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  17.	  I	  wish	  I	  had	  more	  self-­‐discipline.	  	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  18.	  I	  am	  reliable.	  	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  19.	  I	  get	  carried	  away	  by	  my	  feelings.	  	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  20.	  I	  do	  many	  things	  on	  the	  spur	  of	  the	  moment.	   	  	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  21.	  I	  don’t	  keep	  secrets	  very	  well.	  	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  22.	  People	  would	  say	  I	  have	  iron	  self-­‐discipline.	  	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  23.	  I	  have	  worked	  or	  studied	  all	  night	  at	  the	  last	  minute.	  	  	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  24.	  I’m	  not	  easily	  discouraged.	  	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  25.	  I’d	  be	  better	  off	  if	  I	  stopped	  to	  think	  before	  acting.	  	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  26.	  I	  engage	  in	  healthy	  practices.	  	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  27.	  I	  eat	  healthy	  foods.	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  28.	  Pleasure	  and	  fun	  sometimes	  keep	  me	  from	  getting	  	  	  	  	  	  	  	  	  work	  done.	  	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	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  29.	  I	  have	  trouble	  concentrating.	  	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  30.	  I	  am	  able	  to	  work	  effectively	  towards	  long-­‐term	  goals	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  31.	  Sometimes	  I	  can’t	  stop	  myself	  from	  doing	  something,	  	  	  	  	  	  	  	  	  even	  if	  I	  know	  it	  is	  wrong.	  	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  32.	  I	  often	  act	  without	  thinking	  through	  all	  the	  alternatives.	  	  	  	  	  1_____2_____3_____4_____5	  33.	  I	  lose	  my	  temper	  too	  easily.	  	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  34.	  I	  often	  interrupt	  people.	  	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  35.	  I	  sometimes	  drink	  or	  use	  drugs	  to	  excess.	  	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	  36.	  I	  am	  always	  on	  time.	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  1_____2_____3_____4_____5	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Three	  Factor	  Eating	  Questionnaire-­‐21	  	  1.	  	  	  	  I	  deliberately	  take	  small	  helpings	  to	  control	  my	  weight.	  	   (1)	  Definitely	  true	  	  	  	  (2)	  Mostly	  true	  	  	  	  (3)	  Mostly	  false	  	  	  	  (4)	  Definitely	  false	  	  2.	  	  	  	  I	  start	  to	  eat	  when	  I	  feel	  anxious.	  	   (1)	  Definitely	  true	  	  	  	  (2)	  Mostly	  true	  	  	  	  (3)	  Mostly	  false	  	  	  	  (4)	  Definitely	  false	  	  3.	  	  	  	  Sometimes	  when	  I	  start	  eating,	  I	  just	  can’t	  seem	  to	  stop.	  	   (1)	  Definitely	  true	  	  	  	  (2)	  Mostly	  true	  	  	  	  	  (3)	  Mostly	  false	  	  	  	  (4)	  Definitely	  false	  	  4.	  	  	  	  When	  I	  feel	  sad,	  I	  often	  eat	  too	  much	  	   (1)	  Definitely	  true	  	  	  (2)	  Mostly	  true	  	  	  	  (3)	  Mostly	  false	  	  	  (4)	  Definitely	  false	  	  5.	  	  	  	  I	  don’t	  eat	  some	  foods	  because	  they	  make	  me	  fat.	  	   (1)	  Definitely	  true	  	  	  (2)	  Mostly	  true	  	  	  (3)	  Mostly	  false	  	  	  	  (4)	  Definitely	  false	  	  6.	  	  	  	  Being	  with	  someone	  who	  is	  eating,	  often	  makes	  me	  want	  to	  also	  eat.	  	   (1)	  Definitely	  true	  	  	  	  (2)	  Mostly	  true	  	  	  	  (3)	  Mostly	  false	  	  	  	  (4)	  Definitely	  false	  	  7.	  	  	  	  When	  I	  feel	  tense	  or	  “wound	  up”,	  I	  often	  feel	  I	  need	  to	  eat.	  	   (1)	  Definitely	  true	  	  	  	  (2)	  Mostly	  true	  	  	  	  (3)	  Mostly	  false	  	  	  	  	  (4)	  Definitely	  false	  	  8.	  	  	  	  I	  often	  get	  so	  hungry	  that	  my	  stomach	  feels	  like	  a	  bottomless	  pit.	  	   (1)	  Definitely	  true	  	  	  	  (2)	  Mostly	  true	  	  	  	  	  	  	  (3)	  Mostly	  false	  	  	  	  (4)	  Definitely	  false	  	  9.	  	  	  	  I’m	  always	  so	  hungry	  that	  it’s	  hard	  for	  me	  to	  stop	  eating	  before	  finishing	  all	  of	  the	  food	  on	  my	  plate.	  	   (1)	  Definitely	  true	  	  	  	  (2)	  Mostly	  true	  	  	  	  	  (3)	  Mostly	  false	  	  	  	  (4)	  Definitely	  false	  	  10.	  	  	  When	  I	  feel	  lonely,	  I	  console	  myself	  by	  eating	  	   (1)	  Definitely	  true	  	  	  	  	  (2)	  Mostly	  true	  	  	  	  	  	  (3)	  Mostly	  false	  	  	  	  	  (4)	  Definitely	  false	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  11.	  	  	  I	  consciously	  hold	  back	  on	  how	  much	  I	  eat	  at	  meals	  to	  keep	  from	  gaining	  weight.	  	   	  (1)	  Definitely	  true	  	  	  	  	  (2)	  Mostly	  true	  	  	  	  	  	  (3)	  Mostly	  false	  	  	  	  	  	  	  (4)	  Definitely	  false	  	  12.	  	  When	  I	  smell	  a	  sizzling	  steak	  or	  see	  a	  juicy	  piece	  of	  meat,	  I	  find	  it	  very	  difficult	  to	  keep	  from	  eating	  –	  even	  if	  I’ve	  just	  finished	  a	  meal.	  	   (1)	  Definitely	  true	  	  	  	  	  (2)	  Mostly	  true	  	  	  	  	  	  (3)	  Mostly	  false	  	  	  	  	  	  (4)	  Definitely	  false	  	  13.	  	  I’m	  always	  hungry	  enough	  to	  eat	  at	  any	  time	  	   (1)	  Definitely	  true	  	  	  	  	  (2)	  Mostly	  true	  	  	  	  	  	  (3)	  Mostly	  false	  	  	  	  	  	  (4)	  Definitely	  false	  	  14.	  	  If	  I	  feel	  nervous,	  I	  try	  to	  calm	  down	  by	  eating.	  	   (1)	  Definitely	  true	  	  	  	  	  	  (2)	  Mostly	  true	  	  	  	  	  	  (3)	  Mostly	  false	  	  	  	  	  	  (4)	  Definitely	  false	  	  15.	  	  When	  I	  see	  something	  that	  looks	  very	  delicious,	  I	  often	  get	  so	  hungry	  that	  I	  have	  to	  eat	  right	  away.	  	   (1)	  Definitely	  true	  	  	  	  	  (2)	  Mostly	  true	  	  	  	  	  	  	  (3)	  Mostly	  false	  	  	  	  	  	  (4)	  Definitely	  false	  	  16.	  	  When	  I	  feel	  depressed,	  I	  want	  to	  eat.	  	   (1)	  Definitely	  true	  	  	  	  	  	  (2)	  Mostly	  true	  	  	  	  	  	  	  (3)	  Mostly	  false	  	  	  	  	  	  (4)	  Definitely	  false	  	  17.	  	  How	  often	  do	  you	  avoid	  “stocking	  up”	  on	  tempting	  foods?	  	   (1)	  Almost	  never	  	  	  	  	  	  	  	  	  (2)	  Seldom	  	  	  	  	  	  	  	  	  	  	  	  (3)	  Usually	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (4)	  Almost	  always	  	  18.	  	  How	  likely	  are	  you	  to	  make	  an	  effort	  to	  eat	  less	  than	  you	  want?	  	   (1)	  Unlikely	  	  	  	  	  	  	  	  	  	  (2)	  A	  little	  likely	  	  	  	  	  	  	  	  	  (3)	  Somewhat	  likely	  	  	  	  	  	  	  	  (4)	  Very	  likely.	  	  19.	  	  Do	  you	  go	  on	  eating	  binges	  even	  though	  you’re	  not	  hungry?	  	   (1)	  Never	  	  	  	  	  	  	  	  	  	  (2)	  Rarely	  	  	  	  	  	  	  	  	  (3)	  Sometimes	  	  	  	  	  	  	  	  	  	  (4)	  At	  least	  once	  a	  week	  	  20.	  	  How	  often	  do	  you	  feel	  hungry?	  	   	  (1)	  Only	  at	  mealtimes	  (2)	  Sometimes	  between	  meals	  (3)	  Often	  between	  meals	  	  (4)	  Almost	  always	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  21.	  	  On	  a	  scale	  from	  1	  to	  8,	  where	  1	  means	  no	  restraint	  in	  eating	  and	  8	  means	  total	  restraint,	  what	  number	  would	  you	  give	  yourself?	  	  Mark	  the	  number	  that	  best	  applies	  to	  you:	  	  	  	  	  	  1	  	  	  	  	  	  2	  	  	  	  	  	  	  3	  	  	  	  	  	  	  4	  	  	  	  	  5	  	  	  	  	  	  	  6	  	  	  	  	  	  	  7	  	  	  	  	  	  	  8	  
	  
	  
	  
	  
Food	  Acceptance	  Questionnaire	  	  Directions:	  below	  you	  will	  find	  a	  list	  of	  statements.	  	  Please	  rate	  the	  truth	  of	  each	  statement	  as	  it	  applies	  to	  you.	  	  Use	  the	  following	  rating	  scale	  to	  make	  your	  choices.	  	  	  	  
	  
never	  true	  
very	  seldom	  true	  
seldom	  true	  
sometimes	  
true	  
frequently	  
true	   almost	  
always	  true	  
always	  true	  1	   I	  continue	  to	  eat	  a	  healthy	  diet,	  even	  when	  I	  have	  the	  desire	  to	  overeat	  or	  make	  poor	  eating	  choices.	   	   1	   2	   3	   4	   5	   6	   7	  2	   It’s	  OK	  to	  experience	  cravings	  and	  urges	  to	  overeat,	  because	  I	  don’t	  have	  to	  listen	  to	  them.	   1	   2	   3	   4	   5	   6	   7	  3	   It’s	  necessary	  for	  me	  to	  control	  my	  food	  urges	  in	  order	  to	  control	  my	  eating.	   1	   2	   3	   4	   5	   6	   7	  4	   I	  need	  to	  concentrate	  on	  getting	  rid	  of	  my	  urges	  to	  eat	  unhealthily.	  	   1	   2	   3	   4	   5	   6	   7	  5	   I	  don’t	  have	  to	  overeat,	  even	  when	  I	  feel	  like	  I	  want	  to	  overeat.	   1	   2	   3	   4	   5	   6	   7	  6	   Controlling	  my	  urges	  to	  eat	  unhealthily	  is	  just	  as	  important	  as	  controlling	  my	  eating.	   1	   2	   3	   4	   5	   6	   7	  7	   My	  thoughts	  and	  feelings	  about	  food	  must	  change	  before	  I	  can	  make	  changes	  in	  my	  eating.	   1	   2	   3	   4	   5	   6	   7	  8	   Despite	  my	  cravings	  for	  unhealthy	  foods,	  I	  continue	  to	  eat	  healthily.	  	  	   1	   2	   3	   4	   5	   6	   7	  9	   Before	  I	  can	  make	  any	  important	  dietary	  changes,	  I	  have	  to	  get	  some	  control	  over	  my	  food	  urges.	   1	   2	   3	   4	   5	   6	   7	  10	   Even	  if	  I	  have	  the	  desire	  to	  eat	  something	  unhealthy,	  I	  can	  still	  eat	  healthily.	   1	   2	   3	   4	   5	   6	   7	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Restraint	  Scale	  	  Each	  question	  below	  is	  followed	  by	  a	  number	  of	  answer	  options.	  	  After	  reading	  each	  question	  carefully,	  choose	  the	  one	  option	  which	  most	  applies	  to	  you.	  Read	  each	  one	  carefully	  and	  circle	  the	  number	  that	  best	  describes	  you	  in	  general.	  	  1 In	  general,	  how	  often	  are	  you	  dieting?	  	  1	   2	   3	   4	   5	  Never	   Rarely	   Sometimes	   Often	   Always	  	  2 	  Would	  a	  weight	  fluctuation	  of	  5	  pounds	  affect	  the	  way	  you	  live	  your	  life?	  1	   2	   3	   4	   5	  Never	   Rarely	   Sometimes	   Often	   Always	  	  3 	  Do	  you	  eat	  sensibly	  in	  front	  of	  others	  and	  splurge	  alone?	  1	   2	   3	   4	   5	  Never	   Rarely	   Sometimes	   Often	   Always	  	  4 Do	  you	  give	  too	  much	  time	  and	  thought	  to	  food?	  1	   2	   3	   4	   5	  Never	   Rarely	   Sometimes	   Often	   Always	  	  5 	  Do	  you	  have	  feelings	  of	  guilt	  after	  overeating?	  1	   2	   3	   4	   5	  Never	   Rarely	   Sometimes	   Often	   Always	  	  6 	  How	  conscious	  are	  you	  of	  what	  you	  are	  eating?	  1	   2	   3	   4	   	  Not	  at	  all	   Slightly	   Moderately	   Very	  Much	   	  	  7 What	  is	  the	  maximum	  amount	  of	  weight	  (in	  pounds)	  you	  have	  ever	  lost	  in	  one	  month?	  1	   2	   3	   4	   5	   	  0	  -­‐4	  lbs	   5-­‐9	  lbs	   10-­‐14	  lbs	   15-­‐19	  lbs	   20+	  lbs	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  8 What	  is	  your	  maximum	  weight	  gain	  within	  a	  week?	  1	   2	   3	   4	   5	   	  1	  lb	   1.1	  –	  2	  lbs	   2.1	  –	  3	  lbs	   3.1	  –	  5	  lbs	   5.1+	  lbs	   	  	  9 In	  a	  typical	  week,	  how	  much	  does	  your	  weight	  fluctuate?	  1	   2	   3	   4	   5	   	  1	  lb	   1.1	  –	  2	  lbs	   2.1	  –	  3	  lbs	   3.1	  –	  5	  lbs	   5.1+	  lbs	   	  	  	  10 How	  many	  pounds	  over	  your	  ideal	  weight	  were	  you	  at	  your	  maximum	  weight?	  1	   2	   3	   4	   5	   	  0-­‐1	  lb	   2-­‐5	  lbs	   6-­‐10	  lbs	   11-­‐20	  lbs	   21+	  lb	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The	  Philadelphia	  Mindfulness	  Scale	  (PHL-­‐MS)	  
	  
Instructions:	  	  Please	  circle	  how	  often	  you	  experienced	  each	  of	  the	  following	  statements	  
within	  the	  past	  week.	  	  	  	  1.	  	  I	  am	  aware	  of	  what	  thoughts	  are	  passing	  through	  my	  mind.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 
 2.	  	  I	  try	  to	  distract	  myself	  when	  I	  feel	  unpleasant	  emotions.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 3.	  	  When	  talking	  with	  other	  people,	  I	  am	  aware	  of	  their	  facial	  and	  body	  expressions.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 4.	  	  There	  are	  aspects	  of	  myself	  I	  don’t	  want	  to	  think	  about.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 	  5.	  	  When	  I	  shower,	  I	  am	  aware	  of	  how	  the	  water	  is	  running	  over	  my	  body.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 	  6.	  	  I	  try	  to	  stay	  busy	  to	  keep	  thoughts	  or	  feelings	  from	  coming	  to	  mind.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 	  7.	  	  When	  I	  am	  startled,	  I	  notice	  what	  is	  going	  on	  inside	  my	  body.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 	  
8.  I wish I could control my emotions more easily. 
 
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 	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  9.	  	  When	  I	  walk	  outside,	  I	  am	  aware	  of	  smells	  or	  how	  the	  air	  feels	  against	  my	  face.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 	  10.	  	  I	  tell	  myself	  that	  I	  shouldn’t	  have	  certain	  thoughts.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 	  11.	  	  When	  someone	  asks	  how	  I	  am	  feeling,	  I	  can	  identify	  my	  emotions	  easily.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 	  12.	  	  There	  are	  things	  I	  try	  not	  to	  think	  about.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 	  13.	  	  I	  am	  aware	  of	  thoughts	  I’m	  having	  when	  my	  mood	  changes.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 	  
14.  I tell myself that I shouldn’t feel sad. 
 
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 	  15.	  	  I	  notice	  changes	  inside	  my	  body,	  like	  my	  heart	  beating	  faster	  or	  my	  muscles	  getting	  tense.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 	  
16.  If there is something I don’t want to think about, I’ll try many things to get it out of my mind. 
 
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
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  17.	  	  Whenever	  my	  emotions	  change,	  I	  am	  conscious	  of	  them	  immediately.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 	  	  18.	  	  I	  try	  to	  put	  my	  problems	  out	  of	  mind.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 	  19.	  	  When	  talking	  with	  other	  people,	  I	  am	  aware	  of	  the	  emotions	  I	  am	  experiencing.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 	  20.	  	  When	  I	  have	  a	  bad	  memory,	  I	  try	  to	  distract	  myself	  to	  make	  it	  go	  away.	  	  
 1 2 3 4 5 
 Never Rarely Sometimes Often Very Often 
 
	  
 
	   	  
	  CAN	  EVALUATIVE	  CONDITIONING	  CHANGE	  SODA	  CONSUMPTION	   	   	   	   	   	   	  	   121	  
Explicit	  Ratings	  of	  Soda	  Liking	  
	  (Asked	  to	  rate	  general	  soda	  drinking	  and	  favorite	  soda	  drinking,	  then	  used	  during	  taste-­‐test	  to	  rate	  each	  soda	  type)	  	  Please	  rate	  the	  soda	  that	  you	  have	  just	  tasted	  on	  each	  of	  the	  following	  attributes:	  	  	   	   	   	   	   	   	   	   	  (Self	  report	  prompt)	  To	  me,	  drinking	  soda/my	  favorite	  soda	  is	  ________________.	  	  (Taste	  test	  prompt)	  To	  me,	  the	  taste	  of	  this	  soda	  is	  ________________.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1. Rating:	  1	  (Not	  at	  all	  enjoyable)	  –	  6	  (extremely	  enjoyable)	  2. Rating:	  1	  (Not	  at	  all	  unenjoyable)	  –	  6	  (extremely	  unenjoyable)	  3. Rating:	  1	  (Not	  at	  all	  healthy)	  –	  6	  (extremely	  healthy)	  4. Rating:	  1	  (Not	  at	  all	  unhealthy)	  –	  6	  (extremely	  unhealthy)	  5. Rating:	  1	  (Not	  at	  all	  pleasant)	  –	  7	  (extremely	  pleasant)	  6. Rating:	  1(Not	  at	  all	  unpleasant)	  –	  7	  (extremely	  unpleasant)	  7. Rating:	  1	  (Not	  at	  all	  good)	  –	  6	  (extremely	  good)	  8. Rating:	  1	  (Not	  at	  all	  bad)	  –	  6	  (extremely	  bad)	  	  (Taste	  test	  only)	  How	  likely	  are	  you	  to	  drink	  this	  soda	  in	  the	  near	  future?	  	  9. Rating:	  0	  (Not	  at	  all	  likely)	  –	  10	  (Extremely	  likely)	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